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ABSTRACT
Can Parent-Child Interaction Therapy Improve Core Features of Autism?
Findings from a Comparison of PCIT for Children with and without Autism Spectrum Disorder

Robin Han
Although there is a small yet growing body of evidence supporting Parent-Child Interaction
Therapy (PCIT) as an effective treatment for disruptive behaviors among children with autism
spectrum disorder (ASD; Scudder et al., 2019), further study is warranted, particularly with more
robust methodology (e.g., larger sample sizes, comparison groups). Furthermore, preliminary
studies have demonstrated improvements in symptoms of autism following the completion of
PCIT, including improvements in frequency of child verbalizations (Hansen & Shillingsburg,
2016), caregiver report of social skills and social responsiveness (Zlomke et al., 2017), time
spent in pretend toy play (Lieneman et al., 2019), and shared positive affect (Solomon et al.,
2008). These studies, however, relied heavily on single case methodology or parent report of
ASD symptoms. The current study explored the effectiveness of PCIT on core features of autism
among children with and without an autism diagnosis referred to a private practice behavioral
health clinic. A combination of caregiver report measures, an observer report measure, and
behavioral coding systems were used to assess changes in verbalizations, play behavior, and joint
engagement for both groups at pre- and post-treatment. Parent-child interactions were coded for
child verbalizations and child behavior during play sessions. ANOVA and t-tests (or
nonparametric alternatives) were conducted to examine pre-post changes in core features of
autism and group differences between those with and without autism. Significant pre-post
improvements in child disruptive behavior and compliance to parental commands were found in
both groups, yet there were no significant pre-post improvements in child verbalizations, play
behavior, or joint engagement. Limitations of the study (e.g., small sample size, methodological
issues) and future directions are discussed.
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Can Parent-Child Interaction Therapy Improve Core Features of Autism?
Findings from a Comparison of PCIT for Children with and Without Autism
Parent-Child Interaction Therapy (PCIT) is an empirically supported treatment for young
children that combines play therapy with behavioral parent management training to reduce child
problem behavior and increase compliance (Eyberg & Funderburk, 2011; McNeil & HembreeKigin, 2010). Although originally intended for children with conduct problems, PCIT has
demonstrated effectiveness in treating a variety of emotional and behavioral issues (Lieneman et
al., 2019). Recently there has been an increased interest in the use of PCIT with children on the
autism spectrum, a clinical population that experiences high rates of comorbid disruptive
behaviors (Bauminger et al., 2010). However, PCIT and other parent-mediated interventions for
challenging behaviors represent a minority treatment approach in the vast landscape of treatment
options for children with autism spectrum disorder (ASD; Bearss, 2019).
Evidence-Based Treatments for Young Children with ASD
Interventions for children with ASD vary in setting, service delivery, intensity, and
treatment goals, yet one commonality shared by most approaches is that they are rooted in the
science of applied behavior analysis (ABA). Applied behavior analysis involves the application
of principles of behavior analysis to enact change in socially significant behavior (Peterson et al.,
2019). Other approaches combine behavioral principles with developmental science. As such,
there have been a number of initiatives to systematically review and evaluate these interventions,
including the Cochrane Database of Systematic Review (Oono et al., 2013), the National
Standards Project (National Autism Center, 2009; 2015), and the Agency for Healthcare
Research and Quality (AHRQ) housed within the U. S. Department of Health and Human
Services (Warren et al., 2011; Weitlauf et al., 2014). Commonly used behavioral interventions
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and strategies for young children with autism are outlined and evaluated in this section; only
treatments with a strong evidence base of efficacy and/or effectiveness were included in the
following review.
Comprehensive Behavioral Interventions
Early Intensive Behavioral Intervention (EIBI). EIBI is a comprehensive intervention
program based on the UCLA Young Autism Project developed by Lovaas (1987). It is an
intensive, clinician-delivered treatment (i.e., 20-40 hours a week for several years) that can take
place in the home, school, or clinic setting (Lovaas, 2003). Targets of intervention include
teaching imitation, enhancing functional communication and adaptive skills, and reducing
behavior problems through discrete trial training (DTT; Lovaas, 1987). DTT is a teaching
procedure that includes the presentation of an antecedent, the child’s response, and a
consequence (Lerman et al., 2016). It is highly structured and hierarchical in nature in that a
child must master simpler skills before progressing to more challenging skills. DTT typically is
conducted in a distraction-free environment to ensure optimal learning and is then generalized to
other contexts once the child demonstrates adequate compliance and attentional skills. There has
been ample empirical support for the success of EIBI in improving outcomes on measures of
adaptive, communication, and cognitive functioning (Howard et al., 2014; Koegel et al., 2014;
Matson et al., 2012; Reichow et al., 2018). However, further research is needed to determine
which child characteristics may yield better treatment outcomes (Reichow & Wolery, 2008).
Pivotal Response Training (PRT). PRT is a behavioral intervention that integrates ABA
procedures and developmental approaches. It originated from a shift away from the highly
structured, clinician-led nature of early ABA interventions to a more naturalistic, child-led
method of teaching behaviors (Koegel et al., 2016). PRT was designed to increase children’s
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motivation to learn and improve responsiveness to learning tasks (Koegel & Koegel, 2006).
Therefore, PRT emphasizes the use of child-preferred activities, reinforcement of attempts (as
opposed to only reinforcing correct responses), and natural reinforcers. Unlike DTT, PRT targets
broader “pivotal” responses that when learned can easily be generalized to non-targeted areas.
For example, a pivotal area for a child with autism might be social initiation. Koegel and
colleagues (1999) demonstrated the use of PRT in teaching verbal initiation by first having
children master question-asking (e.g., “What’s that?”) and gradually building toward nonquestion initiations (e.g., “Help” or “Look”), which subsequently yielded both short- and longterm behavioral improvements. There has been empirical support for the use of PRT in
improving expressive language (Koegel, Koegel et al., 2010; Mohammadzaheri et al., 2014),
socialization and adaptive skills (Baker-Ericzen et al., 2007), and disruptive behavior (Koegel et
al., 1992; Koegel, Singh et al., 2010). In a comparison of groups randomly assigned to either a
DTT or PRT condition, parents in the PRT displayed significantly more positive affect than did
parents in the DTT group (Schreibman et al., 1991).
Early Start Denver Model (ESDM). Another comprehensive treatment approach that
combines ABA and developmental approaches is ESDM (Rogers & Dawson, 2010). It is
designed for children between the ages of 12 to 60 months and targets 5 main areas of
development: imitation, nonverbal communication, verbal communication, social development,
and pretend play. Drawing from developmental science and pivotal response training, ESDM
involves engaging children in social routines characterized by mutual interest and shared positive
affect (Vivanti et al., 2019). Utilizing joint activities as the framework for social learning,
therapists introduce teaching episodes with naturalistic antecedent-behavior-consequence
sequences to teach social communication skills. ESDM is generally delivered by a trained
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therapist in the child’s natural environment (e.g., clinic, school, home) and incorporates parent
coaching as an integral part of the treatment (Talbott et al., 2016). Research has shown that
receiving ESDM at a moderate intensity (i.e., 15 hours a week over a span of 2 years) yields
significant improvements in IQ, adaptive functioning, and even autism diagnosis as compared to
receiving treatment as usual (Dawson et al., 2010). There has also been empirical support for
different iterations of ESDM, such as group-based ESDM (G-ESDM; Eapen et al., 2013; Vivanti
et al., 2014) and Parent-delivered ESDM (P-ESDM; Rogers et al., 2012; 2018; Zhou et al.,
2017). Furthermore, a cost analysis of ESDM (Cidav et al., 2017) showed that the initial costs of
ESDM in early childhood were eventually offset by the significant savings in later years due to a
reduced need for related services (e.g., speech therapy, occupational therapy). However, there
has been at least one study (Rogers et al., 2012) that cited difficulty in demonstrating significant
improvements in parent-child interaction or child outcomes for those receiving P-ESDM over
treatment as usual (TAU). Nevertheless, ESDM has emerged as a promising early intervention
for children diagnosed ASD (Agency for Healthcare Research and Quality, 2011).
Treatment and Education of Autistic and related Communication Handicapped
Children (TEACCH). TEACCH was developed by Schopler and Reichler (1971) at the
University of North Carolina as a multidisciplinary approach to autism treatment. Based on
social learning theory, TEACCH is a center- or classroom-based program that emphasizes
structuring the child’s environment through visual cues, use of schedules, and individualized
tasks to promote learning (Hume & Odom, 2007). There are a limited number of studies
evaluating the efficacy of TEACCH for young children with autism. One such study of 34
preschoolers in Hong Kong found significantly greater improvements in perceptual, fine motor,
gross motor, and social adaptive functioning for those who received school-based TEACCH than
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those in a control group (Tsang et al., 2007). A meta-analysis of studies on the TEACCH
program with both children and adults suggested improvements in motor, verbal, and cognitive
development but of small magnitude (Virues-Ortega et al., 2013). Additional research with larger
sample sizes is needed to determine the effectiveness of TEACCH and the key components that
contribute to clinically significant improvements (Ospina et al., 2008).
Learning Experiences and Alternative Program for Preschoolers and their Parents
(LEAP). LEAP began as a federally funded inclusion program for preschoolers with autism
spectrum disorder; it incorporates ABA principles into the early childhood environment. LEAP
is delivered in a school-based setting wherein interventions are woven into classroom routines
and in interactions with typically developing students (Strain & Bovey, 2011). Peers without
ASD are trained as interventionists to deliver peer-mediated social skills instruction to children
with autism; this has been shown to produce treatment effects in as little as one day (Strain &
Schwartz, 2009). LEAP uses a variety of evidence-based strategies, including parent skills
training, PRT, Picture Exchange Communication System (PECS; Frost & Bondy, 2002), and
positive behavior support to provide students with supports and modifications needed to
participate in learning (Strain & Bovey, 2011). A randomized controlled trial with a sample of
294 preschoolers found that children in LEAP classrooms demonstrated significantly greater
improvements on measures of cognitive, language, and social functioning and reductions in
problem behavior and autism symptoms than controls (Strain & Bovey, 2011). A four-year
follow-up found students in the LEAP classrooms scored marginally higher on measures of
communication, adaptive behavior, social, academic, and cognitive skills (Strain, 2017).
Parent-Mediated Interventions for Children with ASD
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Parent-mediated ASD interventions differ from the aforementioned therapist-child
approaches in that treatment focuses on changing parental responses to child behavior (Green et
al., 2010). The primary goal of these interventions is to equip caregivers with skills to use in the
child’s natural environment (Bearss, Burrell, et al., 2015). There are multiple advantages to using
parent-mediated approaches for children with autism spectrum disorder: they allow for
generalization of child learning across multiple settings and routines, increased parent selfefficacy (Oono et al., 2013), and enhanced parent sensitivity to the child’s needs (Green et al.,
2010). There are a number of parent-mediated interventions that target core features of autism, as
well as related symptoms.
Hanen’s More Than Words. More Than Words is a caregiver-implemented language
intervention developed by the Hanen Centre for parents of children with autism spectrum
disorder or other social communication difficulties (Sussman, 1999). The More Than Words
training consists of eight weekly small group sessions led by a Hanen-certified speech-language
pathologist followed by three home-coaching sessions. Parents learn to integrate language
interventions into daily activities and interactive routines. The core strategies taught in the More
Than Words program are: (1) observe, wait, and listen in order to encourage child initiations; (2)
follow your child’s lead using the Four I’s (i.e., include child’s interests, interpret child’s
behavior as if he is sending you a message, imitate child, and insist on joining in); (3) use ROCK
(i.e., repeat what you say and do, offer opportunities to take a turn, cue to take a turn, keep it fun
and going) in games and routines; and (4) help child understand your speech by using the Four
S’s (i.e., say less, stress, go slow, and show; Sussman, 2012). There has been preliminary support
for the program’s success in increasing children’s vocabulary size and parental use of strategies
(McConachie et al., 2005). Carter and colleagues (2011) conducted a randomized controlled trial
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of the More Than Words program; though they did not find statistically significant
improvements in parent responsivity and child language outcomes in the intervention group over
the treatment-as-usual group, they reported a large effect size of parent responsivity immediately
after treatment (d = .71) and a moderate effect size (d = .50) at the 5-month follow-up. Results
from focus groups examining caregiver perspectives on More Than Words found that parents felt
the program provided some foundational knowledge and skills in enhancing their child’s
communicative abilities. However, they expressed that the program squeezed a great deal of
content in a short time frame, excluded the role of parents who worked outside of the home, and
ignored the emotional needs of parents dealing with a relatively new diagnosis and child
behavior problems (Patterson & Smith, 2011).
Preschool Autism Communication Trial (PACT). The PACT intervention targets
deficits in social communication through 18 biweekly 2-hour sessions over a period of 6 months
followed by monthly booster sessions for an additional 6 months (Green et al., 2010). The goals
of PACT are two-fold: (1) to increase parent responsiveness to child communication by using
video feedback to modify parent-child interactions and (2) to equip parents with strategies (e.g.,
action routines, repeated verbal scripts, use of pauses and teasing) to promote their child’s
language development. In an RCT of PACT, a sample of 152 parents with children on the autism
spectrum aged 2 years to 4 years 11 months were assigned to receive TAU or TAU in
conjunction with PACT (Green et al., 2010). Those in the intervention group saw greater
improvements than the TAU group in parent-child social communication but not in autism
symptoms. Long-term outcomes were assessed at a 6-year follow-up; results showed a reduction
from baseline to follow-up in autism symptoms in both the social communication and repetitive
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behavior domains (Pickles et al., 2016). Results from this longitudinal study support the addition
of the PACT intervention to services for children with autism spectrum disorder.
Joint Attention, Symbolic Play, Engagement and Regulation (JASPER). JASPER is a
manualized, parent-led intervention for young children with autism that is based on
developmental and behavioral principles (Kasari et al., 2006; 2010). JASPER can be
implemented by teachers, clinicians, and other related service providers as well. The focus of the
intervention is to improve joint engagement between caregiver and child, which serves as the
foundation upon which communication develops. There are four main components of the
JASPER intervention: (1) arrangement of the environment so that toys and materials maintain
the child’s interest; (2) mirrored pacing, which refers to the practice of the parent following the
child’s lead; (3) use of prompting techniques based on the child’s current language level, and (4)
parent imitation and expansion of the child’s language (Gulsrud et al., 2016). Research on
parent-mediated JASPER has demonstrated significant treatment effects on children’s initiation
of joint attention (Kasari et al., 2014). There were no significant improvements in functional
play, but the children who received the parent-mediated intervention saw significant
improvements in symbolic play with a moderate effect size (d = .30), though this effect was not
maintained 3 months post-treatment. Several studies demonstrated significant increases in joint
engagement during dyadic interactions (Carr et al., 2016; Chang et al., 2016; Kasari et al., 2015).
In one particular study of 86 toddlers with autism, parents who received JASPER were more
responsive to their child’s restricted and repetitive behaviors than those in a control condition
who received psychoeducation. Parent responses to repetitive behaviors among those in the
intervention group were also rated as more successful in that they resulted in children refraining

9
PCIT WITH ASD AND BP CHILDREN
from engaging in the behavior or demonstrating a positive replacement behavior (Harrop et al.,
2017).
Family-Implemented Treatment for Behavioral Inflexibility (FITBI). FITBI is a
relatively new intervention specifically designed to reduce repetitive behaviors in children on the
autism spectrum through a combination of DTT and naturalistic behavioral techniques (Boyd et
al., 2010). Over a series of 12 weekly sessions, parents are trained to use response interruption
and redirection (RIR) for lower-order, repetitive motor behaviors (e.g., stereotyped movements)
and differential reinforcement of variability (DRV) for higher-order cognitive behaviors (e.g.,
restricted interests, insistence on sameness; Boyd et al., 2011). RIR often involves interfering
with the child’s engagement in repetitive behavior and redirecting them to a more appropriate
replacement behavior (Ahrens et al., 2011). DRV involves reinforcing novel behaviors or
interests that deviate from a child’s perseverative interests. A single-case concurrent multiple
baseline design was used to study the effects of FITBI and found significant reductions in
repetitive behaviors for all five preschoolers that were maintained for four of the participants at a
four-week follow-up (Boyd et al., 2011). These preliminary findings suggest that FITBI and/or
its components (i.e., RIR and DRV) may be effective in addressing the variety of repetitive
behaviors exhibited by children with ASD that are currently being targeted (albeit inconsistently)
via comprehensive behavioral or psychopharmacological treatments.
Research Unit for Behavioral Intervention (RUBI). The RUBI parent training was
developed specifically to address problem behavior in children with autism (Bearss, Johnson et
al., 2015). It consists of 11 core sessions with the first module dedicated to teaching caregivers
strategies based on differential reinforcement and the second module designed to increase child
compliance through prompting strategies. Supplemental sessions last seven sessions and focus on
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specific issues, such as toileting, feeding, sleep, and time-outs (Edwards et al., 2019). An open
trial pilot study of RUBI with parents of preschoolers with ASD found an increase in parent
confidence in managing their child’s behavior and a reduction in parent report of their child’s
disruptive behavior (Bearss et al., 2013). Bearss and colleagues (2015) then conducted a
randomized controlled trial (RCT) of RUBI with 180 parents whose children had a diagnosis of
autism and were between the ages of 3-7 years. Parents were randomly assigned to receive either
RUBI or psychoeducation about ASD. Although both groups showed improvements in parent
report of disruptive and noncompliant behavior, those in the RUBI group had greater pre-post
gains than did the psychoeducation group; however, it is questionable as to whether or not this
between-group difference was clinically significant (Bearss, Johnson, et al., 2015).
Function-based Interventions
The majority of the aforementioned treatments are packaged interventions that seek to
change behavior using a nomothetic approach; however, function-based interventions are
commonly used to elicit behavior change in children with autism spectrum disorder. Although
the use of a standard protocol may be effective in treating symptoms of autism for some children,
there may be a subset of children for which these packaged interventions are not effective (Lane
et al., 2007). Function-based interventions offer an idiographic approach to treatment of ASD
symptoms in that an assessment is conducted to determine the function of a target behavior, the
environmental triggers of the behavior, and the consequences maintaining the behavior. Thus,
the functional assessment and the results of the assessment drive the treatment. Many singlesubject analyses have demonstrated behavioral improvements for children with ASD, including
improvements in on-task behavior in the general education classroom (Reeves et al., 2013),
disruptive behavior (Ingram et al., 2005; Lane et al., 2007), and use of mands (Plavnick &
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Ferreri, 2011). However, one benefit of using a standard set of procedures is the relative ease and
feasibility of treatment implementation. Though function-based assessments may offer a more
targeted approach to addressing symptoms of autism, they may have poorer treatment integrity
than standard behavior interventions (Lane et al., 2007).
Although this is by no means an exhaustive list of all treatments available for young
children on the autism spectrum, it does provide an overview of both the comprehensive
treatment models (i.e., those intended to have a broader impact on the developmental delays and
behavioral deficits of children with ASD) and the focused interventions (i.e., those that are
specifically designed to target a core feature of autism) that are currently used by practitioners
(Odom et al., 2010). In the vast landscape of ASD interventions, there have been a number of
studies of Parent-Child Interaction Therapy (PCIT) in treating problem behaviors among
children with autism. The literature suggests that the most stressful aspect of parenting a child
with ASD is not the management of core symptoms but rather the management of disruptive
behaviors that frequently accompany the diagnosis (Osborne & Reed, 2009). Thus, research on
PCIT with the ASD population merits continued scholarly attention.
What is PCIT?
Parent-Child Interaction Therapy (PCIT) is an empirically supported treatment for
children between 2 and 7 years with disruptive behavior disorders (McNeil & Hembree-Kigin,
2010). In PCIT, the therapist works with both the caregiver and child and uses live coaching to
modify caregiver-child interactions that contribute to challenging behavior (Eyberg, 2005). PCIT
typically occurs in a play room with the therapist coaching the caregiver from behind a one-way
mirror using a bug-in-the-ear device. As part of the intake assessment, therapists use the Dyadic
Parent-Child Interaction Coding System, Fourth Edition (DPICS-IV; Eyberg et al., 2013) to
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measure parent-child interactions at baseline. This pre-treatment assessment consists of three
distinct 5-minute scenarios: (1) Child-Led Play, during which the parent is instructed to follow
the child’s lead in play; (2) Parent-Led Play, during which the parent leads the play; and (3)
Clean Up, during which the parent instructs the child to clean up the playroom without adult
assistance. Therapists code parent skills and child compliance at baseline for each of these 5minute interactions.
Treatment is comprised of two distinct phases: (1) Child-Directed Interaction (CDI) and
(2) Parent-Directed Interaction (PDI). In CDI, parents are instructed to follow their child’s lead
during play and use “PRIDE” skills (i.e., praise, reflections, imitation, behavior descriptions, and
enjoyment) to reinforce their child’s positive behavior. Additionally, parents are assigned daily
homework to practice these positive parenting skills during five minutes of playtime with their
child. In order to advance to the second phase of treatment, parents must meet the CDI criteria of
10 labeled praises, 10 reflections, 10 behavior descriptions and use fewer than 4 commands,
questions, or negative statements (“Avoid” skills) all within a 5-minute play interaction. In PDI,
parents are taught to use effective commands and to praise their child’s compliance with these
commands. When commands are met with disobedience, parents are instructed to carry out a
time-out sequence that involves a warning statement and placement of the child in a time-out
chair. Successful completion of PDI requires parents to use at least 4 commands, 75% of which
must be effective and followed through correctly (i.e., labeled praise for each compliance, timeout sequence for each noncompliance) during a 5-minute coding period at the beginning of the
therapy session. Thus, the length of treatment is based on parent acquisition of CDI and PDI
skills, though the course of treatment typically ranges from 12 to 20 sessions (McNeil &
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Hembree-Kigin, 2010). Once parents have met criteria for both phases of treatment, they are
taught how to implement these techniques in the home and in public settings.
PCIT with Children on the Autism Spectrum
Despite the vast body of literature demonstrating the effectiveness of PCIT in treating
children with disruptive behavior disorders, PCIT with children on the autism spectrum is still an
emerging area of research (McNeil et al., 2019). This section provides a review of the existing
literature on PCIT for children with autism and highlights a need for further study on this topic.
Theoretical Rationale
Children diagnosed with autism are more likely to exhibit clinically significant behavior
problems than typically developing children (Brereton et al., 2006; Hartley et al., 2008). In one
study of comorbid conditions in children with autism spectrum disorder, 70% of participants had
at least one comorbid disorder, with attention-deficit/hyperactivity disorder and oppositional
defiant disorder being among the most common (Simonoff et al., 2008). Children with ASD are
often referred for mental health services to address these behavioral difficulties (Mandell et al.,
2005). Thus, there is a need for evidence-based treatment specifically targeting externalizing
behavior for children with autism.
For many years, children with autism were excluded from the PCIT literature as PCIT
was believed to be ineffective for those with limited responsiveness to social contingencies, such
as selective attention, verbal reinforcement, and time-out, all of which are key components of
PCIT. However, Masse and colleagues (2007) provided compelling theoretical rationale and
clinical support for the use of PCIT with children on the autism spectrum, drawing parallels to
other evidence-based treatments commonly used to treat children with ASD. In PCIT, the parent
assumes the role of the therapist and implements the intervention. Because caregivers are the
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most knowledgeable about their child’s life (Lucyshyn et al., 2002), their involvement is critical
to the effectiveness of interventions for children with ASD and to the generalizability of skills
outside of the clinic setting (Burrell & Borrego, 2012). Interventions such as PRT and ESDM
capitalize on the child’s interests by having the parent engage the child in child-preferred
activities in a naturalistic setting (Koegel et al., 1987; Rogers & Dawson, 2010). Similarly, PCIT
therapists instruct caregivers to follow their child’s lead in a play interaction that typically takes
place in a playroom with developmentally appropriate toys. In both ESDM (Smith et al., 2008)
and PCIT, the adult involves the child in social interactions that are marked by shared enjoyment
and positive affect (Vivanti et al., 2017). Much like ABA-based programs that utilize repeated
trials and reinforcement to teach new skills, PCIT applies behavioral principles to improve
parenting skills and child compliance. Parents are taught to give clear, direct commands and
consistently follow through with positive reinforcement (i.e., labeled praise and Child-Directed
Interaction) when the child complies and a time-out sequence whenever the child refuses to
comply. Given the overlap in underlying principles and strategies used in both PCIT and various
evidence-based treatments for ASD, there is strong theoretical justification for the use of PCIT
with children on the spectrum.
It is important to note that PCIT is not intended to be a replacement for well-established,
evidence-based treatments grounded in ABA that specifically address the core symptoms
associated with autism spectrum disorder (McNeil et al., 2019). Moreover, Masse et al. (2007)
posit that PCIT may only be appropriate for children on the spectrum who can learn to
consistently respond to social contingencies. Instead, the authors argue that PCIT can serve as a
“gateway treatment” that may prime children for other services by increasing child compliance
and improving the caregiver-child relationship. In fact, studies have demonstrated an association
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between parents’ responsiveness and synchronous playtime behaviors and social communication
development in children with autism (Aldred et al., 2004; Siller & Sigman, 2002; 2008). Thus,
PCIT may even play a secondary role in improving autism symptoms by enhancing the parentchild relationship.
Using PCIT to Address Behavior Problems in ASD
Despite initial skepticism about whether children with autism would benefit from PCIT,
recent studies have demonstrated the effectiveness of PCIT in improving disruptive behavior for
young children on the spectrum. Several clinical case studies have examined the use of PCIT to
reduce externalizing behaviors in children with high-functioning autism. In one such study of a
5-year-old boy diagnosed with high-functioning autism and disruptive behavior disorder-not
otherwise specified, parent-reported behavior problems dropped from the clinically significant to
the normal range on the Eyberg Child Behavior Inventory (ECBI; Eyberg & Pincus, 1999)
following the completion of PCIT (Budd et al., 2011). Parent scores on the ECBI Problem Scale
and the Parenting Stress Index-Short Form (PSI-SF; Abidin, 1995) indicated a decrease in
parental distress related to child problem behavior after 13 weeks of treatment. Armstrong and
Kimonis (2013) saw similar decreases in problem behavior in a case study of a 5-year-old boy
presenting with Asperger’s disorder, attention-deficit hyperactivity disorder (ADHD),
oppositional defiant disorder, and obsessive-compulsive disorder. There was a steady decline in
ECBI Intensity and Problem Scale scores from above the clinical cutoff to within normal limits
following 16 weeks of PCIT. Teacher report of his problem behaviors on the Sutter-Eyberg
Student Behavior Inventory-Revised (SESBI; Eyberg & Pincus, 1999) demonstrated the same
improvements in the school environment. At a 3-month follow-up, the child continued to exhibit
improvements in behavior and compliance at home and school; however, parent- and teacher-
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reported attention problems still remained in the clinically significant range on the Child
Behavior Checklist (CBCL; Achenbach & Rescorla, 2001) and Teacher Rating Form (TRF;
Achenbach & Rescorla, 2001).
Agazzi and colleagues (2017) studied PCIT in three dyads consisting of mothers and their
young children with autism spectrum disorder; the results of this study indicated a decrease in
ECBI Intensity Scale scores and large effect sizes for two out of the three children. Similarly,
Hatamzadeh et al. (2010) found decreases in ECBI Intensity and Problem Scale scores after
PCIT for four Iranian boys who had a diagnosis of high-functioning autism.
These behavioral improvements have been demonstrated in studies with more robust
experimental designs (e.g., larger sample sizes, randomization, control group). In a pilot study of
the efficacy and feasibility of PCIT with 17 children on the autism spectrum, child problem
behavior decreased significantly from pre- to post-treatment with the mean ECBI Intensity score
moving from clinically elevated to within normal limits with an impressively large effect size (d
= 2.45; Zlomke et al., 2017). Findings were similar for the ECBI Problem Scale scores (d =
1.67), indicating that parents viewed their child’s behavior as significantly less problematic after
PCIT. Significant pre-post differences were found on the Behavior Assessment System for
Children-Second Edition (BASC-2; Reynolds & Kamphaus, 2004) Externalizing Problems and
Behavioral Symptoms Index scores, with medium to large effect sizes (d = 0.61, 1.24,
respectively). Child compliance as indicated by scores on the Dyadic Parent-Child Interaction
Coding System (DPICS; Eyberg, Nelson, Duke, & Boggs, 2005) also improved significantly
following the completion of PCIT (from 41.0% to 86.8%). Masse, McNeil, Wagner, and Quetsch
(2016) conducted a single-subject, nonconcurrent multiple baseline study of PCIT with three
boys on the autism spectrum. The format and delivery of PCIT was modified slightly; sessions
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were held twice weekly, with treatment length ranging from 16 to 21 sessions. Additionally,
therapy took place in the family’s home with therapists employing in-room coaching as opposed
to coaching from behind a one-way mirror. All three children demonstrated an improvement in
compliance during PDI and on a clean-up task, as well as a reduction in parent-reported behavior
problems from baseline to post-treatment.
Two studies have specifically examined the efficacy of the first phase of PCIT, ChildDirected Interaction, with children on the autism spectrum. Using a randomized controlled trial,
Ginn and colleagues (2017) randomly assigned 30 children ages 3-7 years to an immediate
treatment or waitlist control group. Families received eight CDI sessions that were
approximately 60- to 75-minutes in length. Mothers in the treatment group reported significantly
fewer behavior problems (i.e., lower ECBI Intensity Scale scores) at post-treatment than did
mothers in the waitlist control group. The authors also found that changes in parenting behavior
(i.e., decreasing the use of questions, commands, and negative statements) significantly mediated
changes in child disruptive behavior. Furukawa et al. (2018) conducted a similar study of 21
Japanese children diagnosed with ASD who were randomly assigned to a treatment group (CDI
only) or waitlist control group. Results indicated a statistically significant improvement in
parent-reported disruptive behavior after eight sessions of CDI for mothers in the intervention
group than those in the control group. The effect size of this different was substantial (d = 1.79).
In one study of 20 Korean children with ASD, mother-child dyads were randomly
assigned to either a PCIT group or waitlist control group (Doo, 2018). The results indicated
significantly greater improvements in child disruptive behavior for the PCIT group than the
control group with a very large effect size (d = 1.43). These improvements were maintained at
3-, 6-, and 9-month follow-ups. Parenting stress as measured by the Korean Parenting Stress
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Index-Short Form (K-PSI-SF; Abidin, 1990) also saw significantly greater improvements in the
treatment group over control group with an impressively large effect size (d = 2.21). Solomon
and colleagues (2008) also used a waitlist control group design but matched subjects with
another child of the same age, cognitive ability, and severity of parent-reported behavioral
symptoms before randomly selecting one member from each pair to receive the treatment first.
The study consisted of 19 boys aged 5 to 12 years with a diagnosis of ASD. Parents in the
treatment group experienced behaviors as less problematic after PCIT than did parents in control
group. ECBI Intensity Scale scores for parents who had completed PCIT dropped from the
clinical to normal range, though this was not statistically significant. Scores on the BASC
Hyperactivity, Attention, and Conduct Scales also decreased at post-treatment for the PCIT
group but not for the waitlist control group. Another randomized controlled trial of PCIT with 23
children on the autism spectrum found statistically significant improvements in parenting skills
and intensity of disruptive behaviors for those assigned to an immediate treatment group versus a
waitlist control group (Scudder et al., 2019).
Zlomke and Jeter (2019) conducted a study comparing the effectiveness of PCIT for
children with and without ASD. Participants were 28 children ages 2-8 years, half of whom had a
diagnosis of ASD and half of whom did not have a previous diagnosis of or evaluation for ASD.
Parents in both groups reported a significant reduction in the intensity of child problem behavior
and an improvement in parent-child interactions over the course of treatment. These results
suggest that PCIT yields similar behavioral improvements in both children with and without
ASD (i.e., effect sizes on the ECBI Intensity Scale for children with and without ASD: d = 2.27
and d = 2.28, respectively). Similarly, Parladé et al. (2019) used a matched case-control sample
of 16 children with ASD and 16 children without ASD and found improvements in child
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disruptive behavior (ECBI Intensity Scale score) and externalizing behavior (on the BASC-2) for
both groups.
PCIT Modifications for Children with ASD
Several studies of PCIT with children on the autism spectrum yielded similar
improvements in disruptive behavior after PCIT and described modifications made to treatment,
such as instructing parents to ignore repetitive behavior, bring in preferred toys from home for
those disinterested in the clinic’s toys, and use increased enthusiasm to engage children in joint
functional play (Agazzi et al., 2013; Cambric & Agazzi, 2019). Armstrong and colleagues (2015)
presented a case study of the treatment of a 5-year-old girl with autism, ADHD, intellectual
disability, epilepsy, and expressive language difficulties and employed visual supports to teach
behavioral expectations. During CDI, her parents were instructed to use a visual schedule during
the child’s bedtime routine and ignore screaming once the child was in bed. During PDI, a social
story was used to teach the time-out sequence. Prior to treatment, the child’s scores were
clinically elevated on the ECBI and SESBI-R Intensity and Problem Scales. Her scores on the
Affective Problems, Pervasive Developmental Problems, Attention-Deficit/Hyperactivity, and
Oppositional Defiant Problems Scales of the CBCL and TRF were also above the clinical cutoff.
At the end of treatment, scores across all scales saw a decline, with some scores (i.e., ECBI
Intensity and Problem Scales; SESBI-R Problem Scale; and CBCL Affective Problems,
Attention-Deficit/Hyperactivity, and Oppositional Defiant Problems Scales) falling within the
average range. Teacher report of behavior problems on the TRF continued to remain elevated
post-treatment. Scores from the 5-month follow-up indicated an increase in behavior problems at
home and at school, though not to the level of severity seen at pre-treatment.
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A case study of a 5-year-old male with autism spectrum disorder and limited verbal
ability (e.g., no intelligible single words, infrequent vocal approximations) significantly adapted
elements of PCIT to meet the developmental needs of the child (Lesack et al., 2014). In CDI, the
parent was instructed to use toys that would reduce the likelihood of perseverative behavior,
reflect only the vocalizations that had clear communicative intent, and ignored all other
vocalizations. In PDI, a teaching phase was used to first teach the target command in order to
ensure the child’s comprehension of the command. The teaching phase began with a verbal
command paired with a gesture. If the child did not respond to this prompt within 5 seconds, the
parent followed up with the verbal command and a demonstration of the required response. If the
child did not respond, the parent used a physical guide with the verbal command (i.e., the mother
would put her hand over the child’s hand to complete the required response). The parent would
only provide praise after the verbal and model prompt but not the physical prompt. Once the
child mastered the target command (i.e., complied on three occasions following either the verbal
or model prompt), the parent would follow standard PDI protocol and use time-out for
noncompliance. For this particular child, the time required to sit in the time-out chair was
reduced to one minute, and the time-out room was replaced with a holding chair procedure (i.e.,
physically guiding the child to a second chair and holding him in place). The parent was also
permitted to use the child’s name as a cue prior to issuing a command, which is typically
discouraged and as an indirect command in standard PDI. After 22 sessions of PCIT, there was a
clinically significant reduction in child problem behavior and increase in child compliance. As
treatment progressed, the therapists observed a decrease in attempts to leave the playroom, climb
on furniture, and engage in sensory-seeking behavior.
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There is preliminary evidence for the efficacy of a group-based, time-limited adaptation
of PCIT for children with autism spectrum disorder and disruptive behaviors (Ros & Graziano,
2019). The study included 37 parent-child dyads who participated in group-based PCIT as part of
a summer treatment program for pre-kindergarteners (STP-PreK). Four sessions were focused on
teaching parents CDI skills using didactics and live coaching with their own children and the
remaining four sessions were dedicated to PDI skills. Because this was a time-limited
intervention, parents were not required to achieve CDI or PDI criteria in order to progress
through treatment. Instead, the intervention incorporated treatment quizzes to assess parents’
knowledge of CDI and PDI skills. The results indicated significant decreases in parenting stress
and in the use of negative parenting practices post-treatment, though these changes were not
maintained at a 6-month follow-up (Ros & Graziano, 2019).
Using PCIT to Address ASD Symptoms
In addition to studying improvements in disruptive behavior, many of the aforementioned
studies examined symptoms of autism, including changes in expressive language, play, social
skills, and engagement with caregiver.
Language. Lieneman et al. (2019) examined pre-post changes in the total number of
words and number of unique words spoken in a case study of a 5-year-old boy with autism
spectrum disorder. There was an increase in the total number of words spoken during a parentchild interaction from pre-treatment (M = 107.8) to post-treatment (M = 157.0) and a slight
increase in total number of unique words (from M = 52.6 to M = 55.8). Hansen and Shillingsburg
(2016) used a modified version of PCIT for children on the autism spectrum and examined
treatment outcomes for two young boys (ages 32 and 45 months) with autism and receptiveexpressive language delays. During CDI, parents were instructed to use stimulus-stimulus
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pairing (i.e., pairing a parent verbalization with a preferred item) in order to increase child
vocalizations and to reinforce and imitate child vocalizations. CDI criteria were adjusted to
account for the children’s language level so that parents were only required to meet two of the
three PRIDE skill targets (i.e., 10 praises, 10 reflections, or 10 behavior descriptions). In PDI,
parents were instructed to use a three-step guided compliance procedure as was used by Lesack
and colleagues (2014) in response to noncompliance and praise or a preferred item for
compliance. After approximately 13 weeks of treatment, both children demonstrated dramatic
increases in total vocalizations: from 18 pre-treatment vocalizations to 48 post-treatment
vocalizations for one child and 5 pre-treatment vocalizations to 30 post-treatment vocalizations
for the other. Furthermore, both parents displayed an increase in positive parenting behaviors.
Because this research has no control group, it is not possible to determine the degree to which the
improvements may have been related to children’s maturation, rather than the intervention.
These preliminary findings, however, are important in suggesting that a modified version of
PCIT for children with autism may be effective in improving child language outcomes and
equipping caregivers with strategies to increase their child’s vocalizations.
Play. Lieneman and colleagues (2019) conducted a case study of a 5-year-old boy with
autism spectrum disorder and employed a novel play coding scheme to examine changes in play
patterns after PCIT. The coding scheme differentiated between pretend play, non-symbolic toy
play (i.e., any toy play that did not involve pretending), and no toy play. Time spent in pretend
toy play increased from pre-treatment to mid-treatment (i.e., following acquisition of CDI skills)
and these gains were sustained at post-treatment.
Engagement with Parent. Two clinical case studies of 5-year-old boys with autism
spectrum disorder demonstrated increased child engagement with the parent. In one case study,
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the parent observed qualitative differences in her relationship with her son, citing greater social
initiation to engage the parent in play and closer proximity to the parent during play (Lesack et
al, 2014). Compared with pre-intervention observations, Lieneman et al. (2019) noted closer
proximity to the parent, more physical touch, greater number of verbalizations, and increased eye
contact during a social preference assessment following the intervention.
Social skills. In their open trial pilot of PCIT for a sample of 17 children on the autism
spectrum, Zlomke et al. (2017) found significant improvements on the Social Skills and
Withdrawal subscales of the BASC-2 with medium-to-large effect sizes (d = -.089; d = .60,
respectively). Post-hoc comparisons showed that these improvements were also significant from
pre-treatment to mid-treatment, which suggests that CDI alone, even without modifications, may
be beneficial to the social development of children with autism. Parladé et al. (2019) found
statistically significant pre-post differences in overall social responsiveness and social awareness
on the Social Responsiveness Scale, Second Edition (SRS-2; Constantino & Gruber, 2012).
Improvements in social cognition (i.e., ability to interpret social events accurately), social
communication (i.e., reciprocal communication in social situations), and social motivation (i.e.,
motivation to participate in social situations) on the SRS-2 approached statistical significance.
Furukawa et al. (2018) used an earlier version of the SRS (Constantino & Gruber, 2005) as an
outcome measure and did not find significant group differences in SRS composite scores
between the CDI-only treatment group and waitlist control group. However, SRS composite
scores in the treatment group were lower at post-treatment than pre-treatment with an effect size
indicating a medium effect (d = 0.62), and between-group differences on the Social Cognition
subscale showed a large effect size (d = 1.30).
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Adaptability and Atypicality. Pre-post differences were observed on measures of
adaptability (Parladé et al., 2019; Solomon et al., 2008) and atypicality (Solomon et al., 2008;
Zlomke et al., 2017). One study found statistically significant reductions in parent report of the
child’s restricted and repetitive behavior on the BASC-2 (Parladé et al., 2019). When comparing
changes in adaptability and atypicality between treatment and waitlist control groups, Solomon
and colleagues (2008) reported a statistically significant increase in adaptability for the children
who had received PCIT and a slight decline in adaptability for those who had not yet received
services. Parents in the treatment group also reported that their children appeared significantly
less atypical after PCIT. A limitation of these studies, however, is that changes in children’s
adaptability and atypicality were all based on caregiver report.
Positive Affect. Solomon et al. (2008) measured parent-child shared positive affect using
the Shared Positive Affect (SPA; Ono et al. 2005) coding scheme adapted from Kochanska and
Aksan (1995) during 5-minutes of free play at pre-treatment, mid-treatment, and post-treatment.
Using 15-second time intervals, coders considered moments during which both the parent and
child engaged in positive affect as shared positive affect. The results indicated statistically
significant increases in shared positive affect between pre-treatment and mid-treatment and
between mid-treatment and post-treatment. Both parent positive affect and child positive affect
also increased across the three time points, but only the changes in parent positive affect were
statistically significant. There was also significant improvement in how frequently child positive
affect followed parent positive affect from baseline to post-intervention. The researchers found
that parent positive affect after CDI (as measured by outside observers) was significantly
positively correlated with parent report of adaptability and social skills and significantly
negatively correlated with parent report of hyperactivity and problem behavior on the BASC.
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Global Measures of Autism Symptoms. Despite the growing body of evidence that
support the effectiveness of PCIT in improving specific symptoms of autism, there are few
studies that found improvements in global measures of autism symptoms. In their single-subject
multiple baseline study, Masse, McNeil, Wagner, and Quetsch (2016) noted a decrease in parent
report of autism symptoms on the Autism Behavior Checklist (ABC; Krug et al., 1980) across
the three cases, though all scores remained above the clinical cutoff by the end of treatment. The
researchers also used the Childhood Autism Rating Scale (CARS; Schopler et al., 1988) as a
measure of autism symptoms based on direct behavior observation and found changes in autism
severity after PCIT. For one child, his pre-treatment CARS score in the mild-moderate range
dropped to the non-autistic range after treatment and upon follow-up at three months. For
another, his pre-treatment CARS score fell in the severely autistic range but improved to the
mild-moderate range after treatment and at follow-up. There were no changes in CARS severity
rating for the third child, as his score stayed in the mild-moderate range at all three time points.
In their single-subject design, Lieneman at al. (2018) did not note any changes to parent-report of
autism symptoms on the Gilliam Autism Rating Scale-Third Edition (GARS-3; Gilliam, 2014).
Purpose
Though there is empirical support for PCIT as an efficacious treatment for reducing
behavior problems in children with autism spectrum disorder, few studies have addressed the
effectiveness of PCIT in improving autism symptoms. The primary purpose of the present study
was to identify the core features of autism that may be modifiable with PCIT. In addition to
investigating improvements in disruptive behavior, the study examined pre-post changes in (1)
verbalizations, (2) play behavior, and (3) joint engagement with caregiver for children with
autism spectrum disorder and comorbid behavior problems (hereby referred to as the ASD
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group) and children without ASD but with behavior problems (hereby referred to as the behavior
problem, or BP, group).
Hypotheses
1. Child disruptive behavior and compliance. There is strong empirical support for the
effectiveness of PCIT in improving parent-report of child disruptive behavior and child
compliance in young children with behavior problems (Eisenstadt et al., 1993; McNeil et
al.,1991; Schuhmann et al., 1998; Ward et al., 2016). Additionally, there is a budding
evidence base for the effectiveness of PCIT in improving parent-report of disruptive
behavior among children with an autism diagnosis (Parladé et al., 2019; Zlomke & Jeter,
2019). Thus, it was hypothesized that caregiver report of child disruptive behavior (based
on ECBI Intensity and Problem scores) and child compliance (based on DPICS-IV
coding) at baseline would improve significantly for both the ASD and BP groups after the
completion of PCIT.
2. Child verbalizations. Hansen and Shillingsburg (2016) used a modified version of PCIT
for two children on the autism spectrum and found dramatic pre-post increases in total
vocalizations. Although standard PCIT was used in the current study, it was hypothesized
that there would be significantly greater improvement in the frequency and novelty of
verbalizations uttered by the child from baseline to post-treatment for those with ASD
than for those with behavior problems only.
3. Play behavior. PCIT utilizes a combination of play therapy and behavioral parent training
to treat conduct problems in young children (Eyberg & Funderburk, 2011). In keeping
with traditional play therapy, PCIT sessions take place in a playroom, and parents are
instructed to follow the child’s lead in play. Children with ASD typically exhibit marked
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deficits in play behavior, particularly spontaneous symbolic play (Baron-Cohen, 1987;
Rutherford & Rogers, 2003). A case study of a young boy with autism spectrum disorder
found a pre-post increase in time spent in pretend toy play following the completion of
PCIT (Lieneman et al., 2019). There was additional evidence that peer-mediated
interventions that involve coaching caregiver-child dyadic play routines were successful
in significantly improving and diversifying play in children with ASD over waitlist
controls (Kasari et al., 2006, 2008, 2010). Therefore, it was expected that children in the
ASD group would yield significantly greater improvements in play behavior after the
completion of PCIT than children in the BP group.
4. Observer-rated joint engagement. There has been substantial evidence of social
communicative impairments in autism, including deficits in joint attention (Baron-Cohen,
1989; Mundy et al., 1986; Mundy et al., 1999). Infants who were later diagnosed with
autism spectrum disorder have been found to lack reciprocal engagement and joint
attention with family members (Landa et al., 2007). Solomon and colleagues (2008)
demonstrated significant improvements in parent-child shared positive affect between
baseline and mid-treatment, as well as mid-treatment to post-treatment for children on the
autism spectrum. Kasari et al. (2006, 2008, 2010) also found that peer-mediated
interventions that involve coaching caregiver-child dyadic play routines can be effective
in significantly improving joint attention skills in children with autism over waitlist
controls. Thus, it was hypothesized that there would be significantly greater improvement
in observer ratings of joint engagement from baseline to post-treatment for children in the
ASD group than those in the BP group.
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5. Child engagement states. In addition to improvements in observer-rated joint
engagement, it was expected that there would be significantly greater improvement in
child engagement states from baseline to post-treatment for children in the ASD group
than those in the BP group.
Exploratory Question
Does successful completion of the CDI phase of treatment uniquely contribute to improvements
in core features of autism for both the ASD and BP groups? This question was only examined for
variables in which there was a statistically significant pre-post difference
Method
Participants
Participant data were gathered from a retrospective review of parent-child dyads who
received PCIT at a private practice behavioral health clinic located in a large Midwestern U.S.
city between November 2016 and March 2020. Children were categorized into two groups: those
with autism spectrum disorder and those without. For inclusion in the ASD group, children were
required to have a diagnosis of an autism spectrum disorder according to the Diagnostic and
Statistical Manual of Mental Disorders, 5th edition (DSM-5; American Psychiatric Association,
2013) made by a psychologist, behavioral/developmental pediatrician, or mental health
professional. Children in the BP group had no reported or suspected diagnosis of autism
spectrum disorder.
Demographic characteristics of the 22 parent-child dyads were collected as part of the
intake interview. The parents in the ASD group averaged 37.9 years of age (Range: 30-45 years
old, SD = 4.0) and were 90.1% female. The parents in the BP group averaged 37.4 years of age
(Range: 33-46, SD = 4.1), though age was missing for 2 of the parents, and were 100% female.
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The parents in the study sample were 100% Caucasian. The children in the ASD group averaged
5.4 years of age (Range: 2-8 years old, SD = 1.4) and were 45% female. All children in the ASD
group had a diagnosis of autism spectrum disorder; additionally, three of the children in the
group had a comorbid disorder (i.e., two with ADHD and one with generalized anxiety disorder).
The children in the BP group averaged 4.5 years of age (Range: 2-7 years old, SD = 1.4) and
were 55% female. Of the children in this group, six had a diagnosis of ADHD, three had a
diagnosis of adjustment disorder, one had a diagnosis of oppositional defiant disorder, and
another had a selective mutism diagnosis.
Procedure
Consent to participate in the study was obtained retroactively by clinicians at a private
practice behavioral health center. Of the families that consented, only those with pre-, mid-, and
post-treatment videos were included in the present study in order to gauge changes in autism
symptoms over the course of treatment. All participants received standard PCIT and were
required to meet CDI and PDI criteria before graduation. Treatment sessions, including the
intake appointment and graduation session, were video-recorded by the clinic and shared with
researchers through a HIPAA-compliant cloud storage system. Footage from the intake DPICS
assessment (i.e., Child-Led Play and Parent-Led Play situations) served as the pre-treatment
videos. The 5-minute CDI coding session from the last CDI session, during which the parent met
goal criteria, served as the mid-treatment video. The DPICS assessment (i.e., Child-Led Play and
Parent-Led Play situations) from the graduation session served as the videos for the posttreatment time point.
Due to technical difficulties, 7 out of the 22 cases were missing either a pre-, mid-, or
post-treatment video. For three cases, the pre-treatment videos were missing; therefore, a 5-
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minute observational coding period from the first CDI coaching session was used in its place.
For three cases, the session immediately prior to mid-treatment assessment was used when the
mid-treatment video was missing. For one case, both the mid-treatment and post-treatment
DPICS videos were missing; thus, the sessions immediately prior to the mid- and post-treatment
sessions were used.
Intercoder Reliability
Intercoder reliability for each coding scheme or rating scale was determined using
Cohen’s kappa for nominal data and intraclass coefficient (ICC) for ordinal and interval data.
Qualitative descriptors are included in the reporting of kappa statistics (Landis & Koch, 1977)
and ICC (Koo & Li, 2016). For DPICS Parent and Child codes, overall agreement between two
independent coders was almost perfect: κ = .853, 95% CI [.835, .870] and κ = .800, 95% CI
[.755, .845], respectively. For DPICS Child Compliance, overall agreement between two
independent coders was substantial, κ = .735, 95% CI [.662, .808]. For Play codes, overall
agreement between two independent coders was almost perfect, κ = .801, 95% CI [.762, .840].
For Joint Engagement Rating Inventory scores, overall agreement between two independent
raters was excellent, ICC = .988, 95% CI [.984, .991]. For Engagement State codes, overall
agreement between two independent raters was excellent, ICC = .928, 95% CI [.906, .945].
Measures
Demographic Information
At the intake session, caregivers completed a demographic form that included child’s
date of birth, gender, diagnoses, school grade, relationship to caregiver, legal guardianship, and
religious affiliation. Caregiver demographic information included date of birth, education level,
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occupation, ethnicity, religious affiliation, marital status, and length of time the child was raised
by the caregiver.
Child Disruptive Behavior via Parent Report and Behavioral Observations
ECBI. The Eyberg Child Behavior Inventory (Eyberg & Pincus, 1999) is a 36-item
caregiver-rating scale that assesses the frequency of disruptive behaviors in children ages 2 to 16
years and the extent to which the caregiver finds these behaviors problematic. The scale is
comprised of two subscales: the Intensity Scale (i.e., frequency of behavior problems) rated on a
7-point Likert-type scale and the Problem Scale (i.e., problematic nature of behavior problems)
rated as either a “yes” or “no”. The ECBI has demonstrated good psychometric properties,
including adequate test-retest reliability (Funderburk et al., 2003) and high internal consistency
(Colvin et al., 1999) and split-half correlations for both the Intensity and Problem Scales
(Robinson et al., 1980). Previous findings have supported the discriminant validity (i.e., the
ability to discriminate children with conduct disorder from those without; Robinson et al., 1980),
convergent validity between two caregiver measures (Funderburk et al., 2003), and concurrent
validity of ECBI scales (Boggs et al., 1990) with the Externalizing Scale on the Child Behavior
Checklist (CBCL; Achenback & Edelbrock, 1983). Parents completed this measure at every
session, but only the pre-treatment, mid-treatment, and post-treatment ECBIs were used for this
investigation.
DPICS-IV Child Response to Commands. The Dyadic Parent-Child Interaction Coding
System, Fourth Edition (DPICS-IV; Eyberg et al., 2013) is a behavioral coding system that
measures parent and child behavior during a dyadic interaction. The DPICS is used in PCIT to
determine whether or not caregivers have reached CDI and PDI criteria and to establish
behavioral targets for each coaching session. Child compliance to parent commands during pre-
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treatment Parent-Led Play and post-treatment PDI will be coded using the DPICS. There are
three possible responses that can be coded after a parent command. Compliance (CO) is coded
when a child obeys or begins to obey within 5 seconds of the command being issued.
Noncompliance (NC) is coded when the child does not obey, does not attempt to obey, or stops
attempting to obey within 5 seconds of the parental command. No Opportunity for Compliance
(NOC) is coded when the child is not given a chance to comply (e.g., the command is followed
by a second command within 5 seconds of the initial command, the command is too vague to
determine child compliance, the requested behavior is expected to be performed in the future;
Eyberg et al., 2013). Interrater reliability for the CO, NC, and NOC categories has been found to
be moderate (Cohen’s kappa = .64, .54, and .54, respectively; Cohen, 1960; Eyberg et al., 2013).
Features of Autism via Behavioral Observations
Verbalizations. Videos were transcribed and coded to assess two distinct aspects of child
verbalizations: frequency and type. In order to measure the frequency of verbalizations,
researchers used an online word count tool (PlanetCalc, Version 3.0.3975.0) to determine the
total number of words spoken by the child as well as the number of unique words spoken by the
child during the 5-minute dyadic interaction (i.e., Child-Led Play at pre- and post-treatment, CDI
coding at mid-treatment). The DPICS-IV (Eyberg et al., 2013) was used to code and examine
child verbalization types during dyadic play interactions. These codes were as follows: Negative
Talk, Commands, Questions, Prosocial Talk, and Play Talk. The operational definitions for these
codes are outlined in Table 1. Research on the DPICS child categories have demonstrated
excellent interrater reliability ranging from .80 to .98 (Shanley & Niec, 2011) and sufficient
frequency of occurrence (Eyberg et al., 2013).
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Play Coding. The coding scheme used to examine child play behavior was developed by
Libby et al. (1998) and consisted of 14 mutually exclusive play categories that ranged from “not
attending” to “symbolic play.” These play behaviors and their operational definitions are
delineated in Table 2. This coding scheme was used by Dominguez and colleagues (2006), and
excellent interrater reliability was achieved (i.e., Coleman’s conditional kappa greater than .80
for each of the play behavior categories; Bishop et al., 1975). Play behaviors were coded using
time-interval analysis modeled after the procedure used by Libby et al. (1998) and Dominguez et
al. (2006). Each 5-minute video clip of Child-Led Play was divided into 10-second intervals, and
the play behavior that the child was engaged in at the end of each interval was be coded.
Although Libby et al. (1998) used a 15-second time interval for their analyses, a shorter time
interval was chosen for the purpose of this study in order to increase sensitivity of the measure to
detect changes in play behavior (Dominguez et al., 2006). Therefore, a total of 30 codes were
generated for each 5-minute dyadic interaction. During the coding process, four additional codes
were added to Libby et al.’s (1998) coding scheme to capture play behaviors that frequently
occurred in the coding practice videos and did not squarely fall into an existing play category.
These codes were 9B (constructive play), 11 (doll as agent), 12 (dramatic play), and 13 (games
with rules) and are described in Table 2. Once videos were coded, the frequency of play codes
per video was calculated. These frequency counts were used to create three different composite
scores, two of which were used by Dominguez et al. (2006):
(1) “Non-play” was the sum of the following play codes: 0 (unable to determine), 1A (not
attending), 1B (attending, not acting), 2 (unrelated behavior), 3 (labeling), 4
(giving/showing), and 5 (termination). This composite category represented times during
which the child was not actively engaged in play.
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(2) “Play” was the sum of the following play codes: 6 (exploration), 7 (sensorimotor
play), 8 (relational play), 9A (functional play), 9B (constructive play), 10A (object
substitution), 10B (attribution of false properties), 10C (reference to absent object), 11
(doll as agent), 12 (dramatic play), 13 (games with rules). This composite category
represented times during which the child was actively engaged in play.
(3) A third composite category, called “Symbolic Play,” was the sum of the symbolic
play codes only (i.e., 10A, 10B, 10C, 11, and 12). This composite category represented
times during which the child was actively engaged in symbolic play.
Joint Engagement. Joint engagement is defined as a state in which both the child and
social partner are actively attending to the same event or object (Smith et al., 1998). Both a
behavioral coding system and an observer rating system were used for exploratory purposes
determine the feasibility and appropriateness of each system in capturing potential changes in
parent-child engagement during PCIT. It was important to include a rating inventory of joint
engagement since observers may not have been able to code every engagement state due to the
position of the child or parent in relation to the camera. Adamson et al. (2012) found that coding
of engagement states and observer ratings were significantly correlated and thus yielded a similar
view of parent-child engagement.
Observational Coding. An observational coding system of child engagement states
developed by Adamson and colleagues (2000; 2004; 2009) was used to code videos of CLP at
pre- and post-treatment, as well as CDI coding at mid-treatment. It is comprised of 11 distinct
codes that can be categorized into 4 groups. The first group of codes is characterized by a lack of
active engagement with objects, people, or symbols (defined as words or meaningful gestures;
Adamson et al., 2014). These codes are (1) Unengaged: the child is not involved with a person,
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object, activity, or symbol and (2) Onlooking: the child is watching the caregiver’s activity but
does not join in on the activity. The second group of codes is characterized by the child’s
engagement with a non-symbolic target: (3) Object: the child is playing with objects only and (4)
Person: the child is engaged with the caregiver only.
The third group describes ways in which the child and caregiver are focused on an object.
The term “supported” in the context of joint engagement refers to a state in which the child is
focused on an object or activity without acknowledging the parent’s participation. The term
“coordinated” in the context of joint engagement refers to a state in which the child actively
attends to the parent as well as the shared object or activity. Thus, the codes that comprise the
third group are as follows: (5) Supported joint: the child and caregiver are actively engaged with
the same object or activity, but the child focuses on the object/activity at hand without caregiver
acknowledgement and (6) Coordinated joint: the child and caregiver are involved with the same
object or activity and the child actively recognizes the caregiver’s participation. The fourth group
is characterized by engagement that involves symbols: (7) Symbol only: the child uses language
or meaningful gestures but does not direct this to the caregiver; (8) Object-symbol: the child is
engaged with an object or activity while talking about it; (9) Person-symbol: the child attends to
language or meaningful gestures and is engaged with the caregiver but without attending to an
object (e.g., child and parent singing a nursery rhyme together); (10) Symbol-infused supported
joint: both the child and caregiver are focused on the same object or activity and the child is
attending to symbols without actively attending to the caregiver; and (11) Symbol-infused
coordinated joint: the child coordinates his attention between caregiver and shared object or
activity while also attending to symbols. Lastly, the code Off-task is given when a “best guess”
code is not possible due to the poor positioning of the camera or child (Adamson et al., 2000).
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According to Adamson et al. (2000), these coding groups can be conceptualized as
hierarchical in nature, such that “codes in the ‘higher’ group often assume achievement of
engagement described in the ‘lower’ groups” (p. 2). Coding is continuous in that every second of
the 5-minute observation is coded and that the beginning of one code implies the end of the
previous code (Adamson et al., 2000). Previous studies reported adequate to excellent interrater
reliability: pooled kappa of .74 for 7 of the engagement state codes, individual kappa statistics
ranging from .69 to .76, and intraclass correlation coefficient ranging from .64 to .87 (Adamson
et al., 2004) and pooled kappa of .76 for the 11 engagement state codes in a sample of children
with autism (Adamson et al., 2012). For the present study, the coding scheme developed by
Adamson et al. (2000) was applied to each video. Once a video was coded, a ratio was calculated
for each code to determine the proportion of the occurrence of a particular engagement state to
the other engagement state codes in the video.
Observer Rating System. The Joint Engagement Rating Inventory (JERI; Adamson et al.
2018) has demonstrated validity in assessing caregiver-child interactions for typically developing
children and children with autism spectrum disorder. The JERI is composed of 32 items rated on
a 7-point Likert scale and are divided into four clusters. The first cluster maps directly onto the
joint engagement behavioral coding system described above and requires observers to rate the
frequency of episodes of total, supported, coordinated, and symbol-infused joint engagement.
The second cluster of items focuses on joint engagement as it relates to the child’s behavior (e.g.,
initiation of communication, responsiveness to social bids), whereas the third cluster of items
focuses on joint engagement as it relates to the parent’s behavior (e.g., following child’s
attention, scaffolding a child’s activity). The last cluster of items provides information about the
dyadic interaction. Per guidance from the JERI Technical Report (Adamson et al., 2018), 10
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items were selected from the 32 possible items; these items were deemed by the research team to
be the most relevant to the present study. Raters watched each 5-minute video clip of Child-Led
Play or Child-Directed Interaction three times before completing the inventory. The specific
items, anchors, and qualitative descriptions are detailed in Table 3. Research on the JERI and its
items have demonstrated adequate interrater reliability (weighted kappas ranging from .64 to 1.0;
Adamson et al., 2012; Salomone et al. 2019).
Results
Preliminary Analyses
Data analyses were conducted using IBM SPSS Statistics 26. Data were first examined
for missing values. Of these variables, three were identified as having more than 5% of data
missing: 13.6% of data (or 3 cases) were missing for pre-treatment compliance, pre-treatment
noncompliance, and pre-treatment no-opportunity-to-comply). Little’s MCAR test indicated that
data were missing completely at random, χ2 = .000, df = 376, p = 1.00. Due to the data being
MCAR and the small number of missing values, listwise deletion was deemed appropriate
(Little, 1988) and used to handle missingness for these three variables.
Data were evaluated for issues with outliers, normality, homogeneity of variances, and
sphericity. To detect univariate outliers, z scores were computed for each data point, and |z| > 3.3
were considered to be extreme values. A total of 19 outliers were identified in the dataset, with z
scores ranging from 3.31 to 4.47. Analyses were conducted with and without each outlier to
determine if the presence of the outlier would alter the results. Because results did not vary,
outliers were included to increase statistical power. Data were then examined for issues of nonnormality. Variables that were skewed or had excess kurtosis (i.e., |z| > 3.2 for both skewness
and kurtosis) were corrected using logarithmic transformations. Negatively skewed distributions
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were first reflected and then logarithmically transformed. Analyses were then run with the
transformed variables. If variables continued to have issues with skewness or kurtosis after
logarithmic transformations, then a nonparametric test was used. Levene’s test for equality of
variances was conducted for each ANOVA to assess homogeneity of variance; results of the
Levene’s test are reported later in this document. The assumption of sphericity was met for all
ANOVAs, as there were only two time points included in the analyses.
Partial eta squared (η ) was used as an estimate of effect size for all repeated measures
2
p

ANOVAs, interpreted as η =.01 (small), η =.06 (medium), and η =.14 (large; Cohen, 1992).
2
p

2
p

2
p

Cohen’s d (corrected for dependence of means) was used as a measure of effect size for all
paired-samples t-tests, interpreted as d = .10 (small), d = .50 (medium), d = .80 (large; Cohen,
1988), d = 1.2 (very large), d = 2.0 (huge; Sawilowsky, 2009). Eta squared (η ) was used as an
2

estimate of effect size for Mann-Whitney U tests, interpreted as η =.01 (small), η =.06
2

2

(medium), and η =.138 (large; Pallant, 2020).
2

Power Analysis
G*Power 3.1.9.4 (Faul et al., 2007) was used to conduct an a priori power analysis to
calculate the sample size needed to achieve a power of .80 and a small effect size (.25) with a
repeated measures, within-between analysis of variance (ANOVA). The results of the power
analysis revealed that a total sample size of 28 participants would be needed in order to have
adequate power. An a priori power analysis was calculated to determine the sample size needed
to achieve a power of .80 and a medium effect size (.50) with a matched-pairs t-test. The results
of the power analysis revealed that a total sample size of 34 participants would be needed to have
adequate power. Due to the COVID-19 pandemic and the retrospective nature of the study, only
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22 participants were included in the study sample, indicating limited statistical power for both
repeated measures ANOVAs and t-tests.
Descriptive Statistics and Correlations
Descriptive statistics for all variables used in the study are presented in Tables 5-12. A
correlation matrix for select pre-treatment variables is presented in Table 13, and a correlation
matrix for select difference scores is presented in Table 14. In Table 13, there was a strong,
positive correlation (r = 0.44, p < .05) between pre-treatment parent negative talk and the
number of CDI sessions needed to reach criteria. There was a strong, negative correlation
between child questions and parental commands at pre-treatment, r = -0.55, p < .01. Pretreatment play was strongly and negatively associated with child negative talk at pre-treatment, r
= -0.71, p < .01. Pre-treatment symbolic play was strongly and positively associated with pretreatment child play talk, r = 0.44, p < .05. There was a strong correlation between JERI 22 (i.e.,
the quality and quantity of joint engagement) and play at pre-treatment, such that children with
higher Play scores were rated by observers as having more frequent and varied episodes of joint
engagement with their parents (r = 0.75, p < .01). In contrast, there was a strong, negative
correlation between JERI 22 and pre-treatment child negative talk, such that children who used
more negative talk toward their parents were rated by observers as having fewer and lower
quality episodes of joint engagement with their parents (r = -0.82, p < .01).
In Table 14, the pre-post difference in symbolic play was strongly and positively
correlated with child play talk, such that greater improvements in symbolic play were associated
with greater improvements in child play talk, r = 0.60, p < .01. Pre-post differences in child
negative talk was strongly and negatively associated with pre-post differences in play, r = -0.64,
p < .01. In other words, greater reductions in child negative talk from pre-treatment to post-
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treatment were associated with greater improvements in play. There was a strong, positive
correlation between pre-post differences in child commands and the number of PDI sessions,
such that pre-post increases in child commands were associated with more PDI sessions needed
to reach graduation criteria (r = 0.42, p < .05). Pre-post increases in child play talk were strongly
associated with greater pre-post improvements in child symbolic play, r = 0.60, p < .01. Greater
improvements in observer ratings of joint engagement (JERI 22) were strongly associated with
greater improvements in play (r = 0.62, p < .01) and with greater reductions in child negative
talk (r = -0.78, p < .01). The pre-post difference in person-focused engagement was strongly and
positively correlated with the pre-post difference in parent questions (r = 0.44, p < .05) and child
commands (r = 0.43, p < .05).
Treatment Integrity
Data on parent acquisition of skills required for completion of PCIT was obtained to
assess treatment integrity. In order to meet criteria for the CDI phase of treatment, caregivers
must use 10 labeled praises, 10 reflections, and 10 behavior descriptions and fewer than 4
questions, commands, or negative talk during a 5-minute coding session. Criteria for the PDI
phase of treatment is for 75% of parental commands to be effective (e.g., clear, direct) and
correctly followed through during a 5-minute coding session. Data on parent CDI and PDI skills
at pre- and post-treatment were obtained from coding PRIDE skills and Avoid skills in the ChildLed Play videos and effective commands and correct PDI follow-through in the Parent-Led Play
videos. A treatment integrity analysis was conducted by calculating descriptive statistics for
parent CDI and PDI skills. Means and standard deviations are provided for both the ASD group
and BP group in Tables 7 and 8.
Hypothesis 1: Child Disruptive Behavior and Compliance
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It was hypothesized that parent report of child disruptive behavior (based on ECBI
Intensity scores), problematic nature of child disruptive behavior (based on ECBI Problem
score), and child compliance (based on DPICS-IV coding) at baseline would improve
significantly for both the ASD and BP groups upon completion of PCIT.
Assumptions Testing
There were no outliers, and data were normally distributed. Thus, all assumptions for the
paired-samples t-tests were met.
Results
Paired-samples t-tests were conducted to examine pre-post changes in child disruptive
behavior, problematic nature of disruptive behavior, and child compliance for both groups. There
was a statistically significant decrease in ECBI Intensity scores from pre- to post-treatment for
both groups. For the ASD group, ECBI Intensity scores significantly decreased from pretreatment (M = 150.1, SD = 29.6) to post-treatment (M = 90.6, SD = 23.6), t(10) = 3.94, p < .01,
d = 2.23, which can be interpreted as a “huge” effect size (Sawilowsky, 2009). For the BP group,
ECBI Intensity scores significantly decreased from pre-treatment (M = 139.1, SD = 31.1) to posttreatment (M = 92.1, SD = 16.6), t(10) = 5.49, p < .01, d = 1.89, which is nearly huge in effect
size. Mean scores at post-treatment for both groups fell below the clinical cutoff (i.e., > 131),
indicating that parent report of child disruptive behavior was within normal limits following the
completion of PCIT. Similarly, there was a statistically significant decrease in ECBI Problem
scores from pre- to post-treatment for both groups. For the ASD group, the change in ECBI
Problem scores from pre-treatment (M = 18.3, SD = 7.4) to post-treatment (M = 6.3, SD = 6.0),
t(10) = 4.96, p < .01, d = 1.78, was statistically significant and huge. For the BP group, the
change in ECBI Problem scores from pre- treatment (M = 17.3, SD = 8.1) to post-treatment (M =
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3.1, SD = 5.1) was statistically significant and huge, t(10) = 6.03, p < .01, d = 2.10. There was an
increase in child compliance percentages for both groups from pre- to post-treatment. For the
ASD group, compliance percentages at pre-treatment (M = 20.2%, SD = 10.2) significantly
increased at post-treatment (M = 53.8%, SD = 4.9), t(10) = -5.83, p < .01. The effect size for
compliance from pre- to post-treatment within the ASD group was huge (d = 4.21). For the BP
group, compliance percentages at pre-treatment (M = 28.2%, SD = 17.0) significantly increased
at post-treatment (M = 51.8%, SD = 21.3), t(10) = -2.37, p < .05, with a very large effect size (d
= 1.22).
In order to explore between-group and within-between effects, repeated measures
ANOVAs were conducted for ECBI Intensity, ECBI Problem, and child compliance. Levene’s
test of equality of variances was conducted to evaluate the homogeneity of variance assumption.
Levene’s test was not significant, indicating that the assumption of homogeneity of variance was
met. Thus, all assumptions for the repeated measures ANOVA were met. Although there was a
significant and large effect of time on the ECBI Intensity scale scores, F(1, 20) = 43.64, p < .001,
η = .686, there was no significant effect of group, F(1, 20) = 0.40, p = .536, η = .019, or group2
p

2
p

by-time interaction, F(1, 20) = 0.61, p = .446, η = .029. Similarly, results indicated significant
2
p

and large main effect of time for the ECBI Problem scale scores, F(1, 20) = 60.24, p < .001, η =
2
p

.751 but no significant effect of group, F(1, 20) = 0.80, p = .380, η = .039, or interaction effect,
2
p

F(1, 20) = 0.42, p = .525, η = .020. A statistically significant and large main effect of time was
2
p

found for child compliance, F(1, 20) = 24.71, p < .001, η = .553. However, there was no
2
p

significant main effect of group, F(1, 20) = 0.51, p = .484, η = .025, or interaction effect, F(1,
2
p

20) = 0.77, p = .392, η = .037, for child compliance.
2
p

Hypothesis 2: Child Verbalizations

43
PCIT WITH ASD AND BP CHILDREN
Word Count
It was hypothesized that there would be significantly greater improvements in the
frequency and novelty of child verbalizations from baseline to post-treatment for the ASD group
than for the BP group.
Assumptions Testing. There were no outliers for pre- and post-treatment Total Word
Count or pre- and post-treatment Total Unique Words. Levene’s test was not significant for both
of the repeated measures ANOVAs conducted, indicating that the assumption of homogeneity of
variance was met.
Results. A repeated measures ANOVA was conducted with diagnostic group as the
between-subjects factor and assessment time point as the within-subjects factor for the total
number of child verbalizations. There was no significant group-by-time interaction, F(1, 20) =
0.48, p = .498, η = .023, nor was there a significant main effect of group, F(1, 20) = 0.47, p
2
p

= .503, η = .023. However, there was a significant main effect of time, F(1, 20) = 9.89, p < .01,
2
p

in that the total child verbalizations significantly decreased from pre-treatment (MASD = 212.4,
SDASD = 89.6; MBP = 246.6, SDBP = 86.3) to post-treatment (MASD = 161.2, SDASD = 75.1; MBP =
166.6, SDBP = 83.3). The effect size for this main effect was considered to be large (η = .331).
2
p

The same analysis was conducted for the total number of unique child verbalizations. Similarly,
there was no significant group-by-time interaction, F(1, 20) = 1.81, p = .193, η = .083, nor was
2
p

there a significant main effect of group, F(1, 20) = 0.53, p = .476, η = .026. However, there was
2
p

a significant main effect of time, F(1, 20) = 6.189, p < .05, in that the total number of unique
child verbalizations significantly decreased from pre-treatment (MASD = 90.2, SDASD = 37.9; MBP
= 107.8, SDBP = 28.6) to post-treatment (MASD = 81.8, SDASD = 27.2; MBP = 79.7, SDBP = 26.6).
The effect size for this main effect was considered to be large (η = .236).
2
p
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DPICS Child Codes
Originally proposed as an exploratory measure, DPICS child codes were also examined
as part of the main analyses. It was hypothesized that there would be a significant increase in
Prosocial Talk, Play Talk, and Questions and a significant decrease in Commands and Negative
Talk for both the ASD and BP groups. Repeated measures ANOVAs were conducted to examine
pre-post changes in child codes for both groups and to explore group-by-time interaction effects.
Prosocial Talk. No outliers were found in either pre-treatment or post-treatment Child
Prosocial Talk. Skewness and kurtosis for both variables were acceptable (i.e., |z| < 3.2),
indicating a normal distribution of data. Levene’s test was conducted for both variables and was
not significant, indicating that the assumption of homogeneity of variance was met.
A repeated measures ANOVA was conducted with diagnostic group as the betweensubjects factor and assessment time point as the within-subjects factor for child prosocial talk.
There was no significant group-by-time interaction, F(1, 20) = 1.08, p = .311, η = .051, nor was
2
p

there a significant main effect of group, F(1, 20) = 1.21, p = .285, η = .057. However, there was
2
p

a significant main effect of time, F(1, 20) = 29.18, p < .01, in that prosocial talk significantly
decreased from pre-treatment (MASD = 38.8, SDASD = 12.2; MBP = 47.2, SDBP = 17.4) to posttreatment (MASD = 23.6, SDASD = 11.0; MBP = 24.6, SDBP = 10.4) for both groups. The effect size
for this main effect was considered to be large (η = .593).
2
p

Play Talk. There was a univariate outlier found in the Post-treatment Child Play Talk
data. A repeated measures ANOVA was run with and without this outlier, and results did not
vary. Therefore, the outlier was retained to increase statistical power. Both Pre-treatment and
Post-treatment Child Play Talk had high kurtosis (i.e., |z| > 3.2). Logarithmic transformations
were conducted on both variables and reduced kurtosis to an acceptable level. A repeated
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measures ANOVA was run using the transformed variables. Levene’s test was conducted for
both variables and was not significant, indicating that the assumption of homogeneity of variance
was met.
A repeated measures ANOVA was conducted with diagnostic group as the betweensubjects factor and assessment time point as the within-subjects factor for Child Play Talk. There
was no significant group-by-time interaction, F(1, 20) = 0.48, p = .50, η = .02. Neither main
2
p

effect of group, F(1, 20) = 2.59, p = .12, η = .12, nor time, F(1, 20) = 0.20, p = .66, η = .01,
2
p

2
p

was significant, though the main effect of group was large in the direction of the ASD group
having less play talk than the BP group.
Questions. No outliers were found in either pre-treatment or post-treatment Child
Questions. Skewness and kurtosis for both variables were acceptable (i.e., |z| < 3.2), indicating a
normal distribution of data. Levene’s test was conducted for both variables and was not
significant, indicating that the assumption of homogeneity of variance was met.
A repeated measures ANOVA was conducted with diagnostic group as the betweensubjects factor and assessment time point as the within-subjects factor for child questions. There
was no significant group-by-time interaction, F(1, 20) = 1.49, p = .24, η = .07. Neither main
2
p

effect of group, F(1, 20) = 1.30, p = .27, η = .06, nor time, F(1, 20) = 1.05, p = .32, η = .05,
2
p
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was significant. However, the partial eta squared values for the main effect of group and
interaction effect represented a medium effect size in the direction of the BP group having fewer
questions than the ASD group and the BP group having a greater reduction in questions over
time.
Commands. No outliers were found in either pre-treatment or post-treatment Child
Commands. Kurtosis was high for post-treatment Child Commands, so the data were
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logarithmically transformed. Kurtosis for both pre- and post-treatment Child Commands was
acceptable, indicating a normal distribution of data. Levene’s test was conducted for both
variables and was not significant, indicating that the assumption of homogeneity of variance was
met.
A repeated measures ANOVA was conducted with diagnostic group as the betweensubjects factor and assessment time point as the within-subjects factor for child commands.
There was no significant group-by-time interaction, F(1, 20) = 0.77, p = .39, η = .04. Neither
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main effect of group, F(1, 20) = 1.78, p = .20, η = .08, nor time, F(1, 20) = 1.03, p = .32, η
2
p
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= .05, was significant. However, the partial eta squared values for the main effect of group
represented a medium effect size in the direction of the ASD group having more commands than
the BP group.
Negative Talk. Two univariate outliers were detected: one in Pre-treatment Child
Negative Talk data and another in the Post-treatment Child Negative Talk data. The pairedsamples t-tests were run with and without these outliers, and results did not vary. Therefore, the
outliers were retained to increase statistical power. Both variables had issues with skewness and
kurtosis. Therefore, logarithmic transformations were conducted on both variables and reduced
kurtosis to an acceptable level. Levene’s test was conducted for both variables and was not
significant, indicating that the assumption of homogeneity of variance was met.
A repeated measures ANOVA was conducted with diagnostic group as the betweensubjects factor and assessment time point as the within-subjects factor for child negative talk.
There was no significant group-by-time interaction, F(1, 20) = 0.75, p = .40, η = .04. Neither
2
p

main effect of group, F(1, 20) = 0.51, p = .48, η = .03, nor time, F(1, 20) = 0.01, p = .94, η
2
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= .00, was significant.
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Hypothesis 3: Play Behavior
It was expected that there would be significantly greater improvement in play behavior
from baseline to post-treatment for children in the ASD group than the BP group. Repeated
measures ANOVAs were conducted with diagnostic group as the between-subjects factor and
assessment time point as the within-subjects factor for Non-play, Play, and Symbolic Play.
Non-play
Assumptions Testing. A univariate outlier was detected in the pre-treatment Non-play
variable. A repeated measures ANOVA was conducted with and without this outlier, and the
results did not vary. Therefore, the outlier was retained to increase statistical power. Kurtosis
was high for pre-treatment Non-play; therefore, both pre-treatment and post-treatment Non-play
were transformed to reduce kurtosis. Levene’s test was not significant for the repeated measures
ANOVA conducted, indicating that the assumption of homogeneity of variance was met.
Results. Using log-transformed data, a repeated measures ANOVA was conducted to
determine pre-post differences in Non-play between the two diagnostic groups. Main effects of
time, F(1, 20) = .63, p = .436, η = .031, and group, F(1, 20) = 0.00, p = .987, η = .00, were not
2
p
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significant. There was no significant group-by-time interaction, F(1, 20) = 1.85, p = .189, η

2
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= .085, though this was medium in effect size in the direction of a greater increase in Non-play
for the BP group than the ASD group. For the BP group, mean Non-play at pre-treatment was 1.2
(SD = 2.1) and 3.1 (SD = 4.1) at post-treatment. For the ASD group, mean Non-play at pretreatment was 2.9 (SD = 2.3) and 2.3 (SD = 3.5) at post-treatment.
Play
Assumptions Testing. A univariate outlier was detected in the pre-treatment Play
variable. A repeated measures ANOVA was conducted with and without this outlier, and the
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results did not vary. Therefore, the outlier was retained to maintain statistical power. Kurtosis
was high for pre-treatment Play; therefore, both pre-treatment and post-treatment Play were
transformed to reduce kurtosis. Levene’s test was not significant for the repeated measures
ANOVA conducted, indicating that the assumption of homogeneity of variance was met.
Results. Using log-transformed data, a repeated measures ANOVA was conducted to
determine pre-post differences in Play between the two diagnostic groups. Main effects of time,
F(1, 20) = .76, p = .395, η = .036, and group, F(1, 20) = 0.00, p = .982, η = .00, were not
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significant. There was no significant group-by-time interaction, F(1, 20) = 2.08, p = .164, η
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= .094, though this was medium-to-large in effect size in the direction of a greater increase in
Play for the ASD group than the BP group. For the ASD group, mean Play at pre-treatment was
27.1 (SD = 4.9) and 27.7 (SD = 3.5). For the BP group, mean Play at pre-treatment was 28.8 (SD
= 2.1) and 26.8 (SD = 4.1) at post-treatment.
Symbolic Play
Assumptions Testing. A univariate outlier was detected in the post-treatment Symbolic
Play variable. A repeated measures ANOVA was conducted with and without this outlier, and
the results did not vary. Therefore, the outlier was retained to maintain statistical power. Kurtosis
was high for post-treatment Symbolic Play; therefore, both pre-treatment and post-treatment Play
were transformed to reduce kurtosis. Levene’s test was not significant, indicating that the
assumption of homogeneity of variance was met.
Results. Using log-transformed data, a repeated measures ANOVA was conducted to
determine pre-post differences in Symbolic Play between the two diagnostic groups. Main
effects of time, F(1, 20) = 1.11, p = .304, η = .053, and group, F(1, 20) = 1.66, p = .212, η
2
p
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= .077, were not significant. There was no significant group-by-time interaction, F(1, 20) = 1.19,

49
PCIT WITH ASD AND BP CHILDREN
p = .289, η = .056. Though not statistically significant, the effect sizes for main and interaction
2
p

effects were medium in magnitude in the direction of more symbolic play at pre-treatment than
post-treatment, the BP group having more symbolic play than the ASD group, and greater
reduction in symbolic play for the BP group than the ASD group.
Hypothesis 4: Observer Rating of Joint Engagement
It was hypothesized that there would be a significantly greater improvement in observer
ratings of joint engagement from baseline to post-treatment for children in the ASD group than
those in the BP group. The 10 items on the JERI were analyzed individually; scores were not
aggregated to produce subscale or total scores (Adamson et al., 2012). Repeated measures
ANOVAs were conducted with diagnostic status as the between-subjects factor and assessment
time point as the within-subjects factor for each of the 10 items on the JERI.
JERI 1: Child’s Total Joint Engagement
Assumptions Testing. Two univariate outliers were detected: one in pre-treatment and
another in post-treatment JERI 1 scores. A repeated measures ANOVA was conducted with and
without this outlier, and the results did not vary. Therefore, the outlier was retained to increase
statistical power. Kurtosis was high for pre- and post-treatment JERI 1. Both variables were
transformed to reduce kurtosis, yet distributions remained leptokurtic after the transformation.
Thus, a nonparametric test (i.e., the Mann-Whitney U test) was employed. All assumptions for
this test (i.e., two independent groups, ordinal or continuous dependent variable, and similarly
shaped distributions) were met.
Results. Pre-treatment JERI 1 scores were subtracted from post-treatment JERI 1 scores
to obtain the pre-post difference scores, so that positive scores indicated increasing scores from
pre- to post-treatment. The Mann-Whitney U test was conducted to compare pre-post differences
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in JERI 1 scores between the ASD and BP groups. Results of the analysis indicated that the prepost difference between groups was not statistically significant, U = 53.50, p = .578, η2 = .015.
The average pre-post total joint engagement difference score for the ASD group was positive in
value (M = 0.6, SD = 1.8), whereas the average pre-post difference score for the BP group was
negative in value (M = -1.0, SD = 0.8).
JERI 22: Child’s Joint Engagement
Assumptions Testing. A univariate outlier was detected in the pre-treatment JERI 22
scores. A repeated measures ANOVA was conducted with and without this outlier, and the
results did not vary. Therefore, the outlier was retained to increase statistical power. Kurtosis
was high for pre- and post-treatment JERI 22. Both variables were transformed to reduce
kurtosis, yet the distribution of data for pre-treatment JERI 22 remained leptokurtic after the
transformation. Thus, a nonparametric test (i.e., the Mann-Whitney U test) was employed. All
assumptions for this test were met.
Results. Pre-treatment JERI 22 scores were subtracted from post-treatment JERI 22
scores to obtain the pre-post difference scores, so that positive scores indicated increasing scores
from pre- to post-treatment. Results of the analysis indicated that the pre-post difference in
scores between groups was not statistically significant, U = 37.00, p = .062, η2 = .166, but the
effect size was large and the p-value represented a trend toward significance. Consistent with the
hypothesis for joint engagement, the average pre-post joint engagement difference score for the
ASD group was positive in value (M = 0.6, SD = 1.6), whereas the average pre-post difference
score for the BP group was negative in value (M = -0.4, SD = 0.7).
JERI 2: Child’s Supported Joint Engagement

51
PCIT WITH ASD AND BP CHILDREN
Assumptions Testing. A univariate outlier was detected in the pre-treatment JERI 2
scores. A repeated measures ANOVA was conducted with and without this outlier, and the
results did not vary. Therefore, the outlier was retained to increase statistical power. Kurtosis
was high for pre-treatment JERI 2. This variable was transformed to reduce kurtosis, yet the
distribution of data for pre-treatment JERI 2 remained leptokurtic. Thus, a nonparametric test
(i.e., the Mann-Whitney U test) was employed. All assumptions for this test were met.
Results. Pre-treatment JERI 2 scores were subtracted from post-treatment JERI 2 scores
to obtain the pre-post difference scores, so that positive scores indicated increasing scores from
pre- to post-treatment. Results of the analysis indicated that the pre-post difference in scores
between groups was not statistically significant, U = 52.00, p = .528, η2 = .019. Both the ASD
group (M = 0.3, SD = 0.7) and BP group (M = 0.7, SD = 2.3) had positive pre-post difference
scores for the supported joint engagement category.
JERI 3: Child’s Coordinated Joint Engagement
Assumptions Testing. A univariate outlier was detected in the pre-treatment JERI 3
scores. A repeated measures ANOVA was conducted with and without this outlier, and the
results did not vary. Therefore, the outlier was retained to increase statistical power. Kurtosis
was high for both pre-and post-treatment JERI 3. Both variables were transformed to reduce
kurtosis. Levene’s test was significant when the log-transformed data was used in the repeated
measures ANOVA, indicating that the assumption of homogeneity of variance was violated.
Thus, a nonparametric test (i.e., the Mann-Whitney U test) was employed. All assumptions for
this test were met.
Results. Pre-treatment JERI 3 scores were subtracted from post-treatment JERI 3 scores
to obtain the pre-post difference scores, so that positive scores indicated increasing scores from
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pre- to post-treatment. Results of the analysis indicated that the pre-post difference in scores
between groups was not statistically significant, U = 41.00, p = .161, η2 = .094, but the effect size
was medium-to-large. Consistent with the hypothesis for coordinated joint engagement, the
average pre-post coordinated joint engagement difference score for the ASD group was positive
in value (M = 0.8, SD = 1.8), whereas the average pre-post difference score for the BP group was
negative in value (M = -0.6, SD = 1.8).
JERI 5: Child’s Initiation of Communication
Assumptions Testing. A univariate outlier was detected in the post-treatment JERI 5
scores. A repeated measures ANOVA was conducted with and without this outlier, and the
results did not vary. Therefore, the outlier was retained to increase statistical power. Kurtosis
was high for post-treatment JERI 5. This variable was transformed to reduce kurtosis, yet the
distribution of data for pre-treatment JERI 5 remained leptokurtic. Thus, a nonparametric test
(i.e., the Mann-Whitney U test) was employed. All assumptions for this test were met.
Results. Pre-treatment JERI 5 scores were subtracted from post-treatment JERI 5 scores
to obtain the pre-post difference scores, so that positive scores indicated increasing scores from
pre- to post-treatment. Results of the analysis indicated that the pre-post difference in scores
between groups was not statistically significant, U = 49.50, p = .148, η2 = .100, though the effect
size was large. For the ASD group, there was no difference in child initiation of communication
from pre- to post-treatment (M = 0, SD = 0). For the BP group, the average pre-post difference
score for child initiation of communication was negative in value, M = -0.7, SD = 1.6.
JERI 6: Child’s Responsiveness to Partner’s Communication
Assumptions Testing. Two univariate outliers were detected: one in the pre-treatment
and another in the post-treatment JERI 6 scores. A repeated measures ANOVA was conducted
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with and without the outliers, and the results did not vary. Therefore, the outliers were retained to
increase statistical power. Skewness and kurtosis were high for pre-treatment JERI 6, and
kurtosis was high for post-treatment JERI 6. Logarithmic transformations were conducted to
reduce skew and kurtosis, yet the distribution of data for both variables remained leptokurtic
after the transformation. Thus, a nonparametric test (i.e., the Mann-Whitney U test) was
employed. All assumptions for this test were met.
Results. Pre-treatment JERI 6 scores were subtracted from post-treatment JERI 6 scores
to obtain the pre-post difference scores, so that positive scores indicated increasing scores from
pre- to post-treatment. Results of the analysis indicated that the pre-post difference in scores
between groups was not statistically significant, U = 52.00, p = .530, η2 = .019. The average prepost child responsiveness difference score for the ASD group was positive in value (M = 0.2, SD
= 1.6), whereas the average pre-post difference score for the BP group was negative in value (M
= -0.6, SD = 1.9).
JERI 14: Elaboration of Shared Topic
Assumptions Testing. No outliers were detected in the pre- and post-treatment JERI 14
scores. Data were normally distributed for both variables. Levene’s test was not significant,
indicating that the assumption of homogeneity of variance was met.
Results. A repeated measures ANOVA was conducted to determine pre-post differences
in Elaboration of Shared Topic between the two diagnostic groups. Main effects of time, F(1, 20)
= .01, p = .923, η = .000, and group, F(1, 20) = 1.72, p = .204, η = .079, were not significant.
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There was no significant group-by-time interaction, F(1, 20) = 1.15, p = .296, η = .054. The
2
p

main effect of group and the group-by-time interaction were medium in magnitude in the
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direction of the ASD group having greater elaboration of shared topics than the BP group and the
ASD group having a greater increase in elaboration of shared topics than the BP group.
JERI 15: Sustainability of Shared Topic
Assumptions Testing. A univariate outlier was detected in the post-treatment JERI 15
scores. A repeated measures ANOVA was conducted with and without this outlier, and the
results did not vary. Therefore, the outlier was retained to increase statistical power. Kurtosis
was high for both pre- and post-treatment JERI 15. Both variables were logarithmically
transformed to reduce kurtosis, yet the distribution of data for post-treatment JERI 15 remained
leptokurtic after the transformation. Thus, a nonparametric test (i.e., the Mann-Whitney U test)
was employed. All assumptions for this test were met.
Results. Pre-treatment JERI 15 scores were subtracted from post-treatment JERI 15
scores to obtain the pre-post difference scores, so that positive scores indicated increasing scores
from pre- to post-treatment. Results of the analysis indicated that the pre-post difference in
scores between groups was not statistically significant, U = 51.00, p = .502, η2 = .021. The
average pre-post sustainability of shared topic difference score for the ASD group was positive
in value (M = 0.6, SD = 1.6), whereas the average pre-post difference score for the BP group was
negative in value (M = -0.4, SD = 1.8).
JERI 17: Fluency and Connectedness
Assumptions Testing. No outliers were detected in the pre- and post-treatment JERI 17
scores. Data were normally distributed for both variables. Levene’s test was not significant,
indicating that the assumption of homogeneity of variance was met.
Results. A repeated measures ANOVA was conducted to determine pre-post differences
in Fluency and Connectedness between the two diagnostic groups. Main effects of time, F(1, 20)
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= 3.14, p = .092, η = .136, and group, F(1, 20) = 0.62, p = .440, η = .030, were not significant,
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though the main effect of time was large in magnitude in the direction of lower fluency and
connectedness at post-treatment than at pre-treatment. This was inconsistent with the hypothesis
for fluency and connectedness. There was no significant group-by-time interaction, F(1, 20) =
0.53, p = .474, η = .026.
2
p

JERI 32: Tone
Assumptions Testing. No outliers were detected in the pre- and post-treatment JERI 17
scores. Data were normally distributed for both variables. Levene’s test was not significant,
indicating that the assumption of homogeneity of variance was met.
Results. A repeated measures ANOVA was conducted to determine pre-post differences
in Tone between the two diagnostic groups. Main effects of time, F(1, 20) = 0.18, p = .676, η
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= .009, and group, F(1, 20) = 0.27, p = .613, η = .013, were not significant. There was no
2
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significant group-by-time interaction, F(1, 20) = 1.13, p = .301, η = .053, though the effect size
2
p

of this interaction was medium in magnitude in the hypothesized direction of greater
improvements in tone for the ASD group than the BP group.
Hypothesis 5: Behavioral Coding of Joint Engagement
The following categories were excluded from the analyses, as there were few to no
instances of these codes in any of the study videos: Symbol Only, Off-task, Unengaged, and
Onlooking. Therefore, only eight engagement state codes were included in the analyses. For the
purpose of this study, three composite scores were created using the eight engagement state
codes: (1) Object-focused Engagement was the sum of the Object and Object/Symbol codes; (2)
Supported Joint Engagement was the sum of Supported Joint and Symbol-infused Supported
Joint codes; and (3) Person-focused Engagement was the sum of the Person, Person/Symbol,
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Coordinated Joint, and Symbol-infused Coordinated Joint codes. Object-focused Engagement
referred to instances when the child was focused on an object without involving the parent.
Supported Joint Engagement referred to instances when the child and parent were engaged with
the event or object but the child was not acknowledging the parent. Person-focused Engagement
referred to instances when the child and parent were engaged with the event or object, and the
child was actively acknowledging the caregiver. Because all of the children in the sample were
highly verbal, the original groupings proposed by Adamson et al. (2000) did not seem
appropriate for the current sample.
Thus, the three composite categories were examined for group differences, time
differences, and group-by-time interactions. For the Object-focused Engagement category, it was
hypothesized that there would be a significantly greater pre-post reduction in the percentage of
the interaction spent in object-focused engagement for the ASD group than for the BP group.
Similarly, it was hypothesized that there would be a significantly greater pre-post reduction in
the percentage of the interaction spent in the Supported Joint Engagement category for the ASD
group than for the BP group. Lastly, it was hypothesized that the ASD group would have a
significantly greater increase in the percentage of time spent in Person-focused Engagement
states than the BP group. Repeated measures ANOVAs were conducted to test these hypotheses
with diagnostic status as the between-subjects factor and assessment time point as the withinsubjects factor for engagement state categories.
Object-Focused Engagement
Assumptions Testing. No outliers were detected in the pre- and post-treatment Objectfocused Engagement codes. Data were normally distributed for both variables. Levene’s test was
not significant, indicating that the assumption of homogeneity of variance was met.
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Results. A repeated measures ANOVA was conducted to determine pre-post differences
in object-focused engagement between the two diagnostic groups. Main effects of time, F(1, 20)
= 2.56, p = .125, η = .114, and group, F(1, 20) = 0.41, p = .842, η = .002, were not significant.
2
p
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There was no significant group-by-time interaction, F(1, 20) = 0.76, p = .394, η = .037. The
2
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main effect for time was large in magnitude in the direction of greater object-focused
engagement at post-treatment than at pre-treatment.
Supported Joint Engagement
Assumptions Testing. Two univariate outliers were detected: one in the pre-treatment
and another in the post-treatment Supported Joint Engagement variables. A repeated measures
ANOVA was conducted with and without the outliers, and the results did not vary. Therefore,
the outliers were retained to increase statistical power. Skewness and kurtosis were high for both
pre- and post-treatment variables. Logarithmic transformations were conducted to reduce skew
and kurtosis, yet the distribution of data for both variables remained positively skewed and
leptokurtic after the transformation. Thus, a nonparametric test (i.e., the Mann-Whitney U test)
was employed. All assumptions for this test were met.
Results. Pre-post difference in Supported Joint Engagement was calculated for this
analysis. Results of the analysis indicated that the pre-post difference in scores between groups
was not statistically significant, U = 51.00, p = .354, η2 = .041. For the ASD group, the supported
joint engagement pre-post difference score was positive in value (M = 1.3, SD = 22.8), whereas
the supported joint engagement pre-post difference score for the BP group was negative in value
(M = -2.3, SD = 7.5).
Person-Focused Engagement
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Assumptions Testing. No outliers were detected in the pre- and post-treatment variables.
Data were normally distributed for both variables. Levene’s test was not significant, indicating
that the assumption of homogeneity of variance was met.
Results. A repeated measures ANOVA was conducted to determine pre-post differences
in person-focused engagement between the two diagnostic groups. Main effects of time, F(1, 20)
= 1.00, p = .329, η = .048, and group, F(1, 20) = 0.33, p = .570, η = .016, were not significant.
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There was no significant group-by-time interaction, F(1, 20) = 0.12, p = .731, η = .006.
2
p

Exploratory Question
Does successful completion of the CDI phase of treatment uniquely contribute to improvements
in core features of autism for both the ASD and BP groups? Paired-samples t-tests and repeated
measures ANOVAs were used to examine the unique role of CDI in treatment. This question was
only examined for variables in which there was a statistically significant pre-post difference.
Child Disruptive Behavior
ECBI Intensity. A repeated measures ANOVA was conducted to determine pre-mid
differences in child disruptive behavior between the two diagnostic groups. Main effect of time
was statistically significant, F(1, 20) = 7.16, p = .015, and large in size (η = .264). ECBI
2
p

Intensity scores at mid-treatment (MASD = 130.1, SDASD = 22.7; MBP = 124.8, SDBP = 23.8) were
significantly lower than at pre-treatment (MASD = 150.1, SDASD = 29.6; MBP = 139.1, SDBP = 31.1).
Neither main effect of group, F(1, 20) = 0.72, p = .407, η = .04, nor group-by-time interaction
2
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effect, F(1, 20) = 0.20, p = .660, η = .01, were statistically significant.
2
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ECBI Problem. A repeated measures ANOVA was conducted to determine pre-mid
differences in child disruptive behavior between the two diagnostic groups. Main effect of time
was statistically significant, F(1, 20) = 10.64, p = .004, and large in size (η = .347 ). ECBI
2
p
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Problem scores at mid-treatment (MASD = 14.2, SDASD = 7.3; MBP = 8.4, SDBP = 3.6) were
significantly lower than at pre-treatment (MASD = 18.3, SDASD = 7.4; MBP = 17.3, SDBP = 8.1).
Neither main effect of group, F(1, 20) = 2.54, p = .127, η = .11, nor group-by-time interaction
2
p

effect, F(1, 20) = 1.46, p = .241, η = .07, were statistically significant. However, the effect sizes
2
p

for the group main effect (in the direction of the ASD group displaying more problems) and
group-by-time interaction effect (in the direction of the BP group displaying a greater reduction
in Problem scores) were large and medium, respectively.
Child Verbalizations
Word Count. A repeated measures ANOVA was conducted with diagnostic group as the
between-subjects factor and assessment time point as the within-subjects factor for the total
number of child verbalizations. There were no statistically significant main effects of time, F(1,
20) = 3.41, p = .076, η = .15, or group, F(1, 20) = 0.00, p = .964, η = .00. Similarly, there was
2
p
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no statistically significant interaction effect, F(1, 20) = 2.19, p = .154, η = .10. However, the
2
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main effect of time (in the direction of fewer words spoken at mid-treatment than at pretreatment) was large in size, and the interaction effect was medium-to-large (in the direction of a
greater reduction in words spoken in the BP group than the ASD group).
Unique Words. The same analysis was conducted for the total number of unique child
verbalizations. The main effect of group was not significant, F(1, 20) = 0.00, p = .961, η = .00.
2
p

However, there was a statistically significant and large main effect of time, F(1, 20) = 4.63, p
= .044, η = .188. This effect was qualified by a significant and large group-by-time interaction
2
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effect, F(1, 20) = 5.47, p = .030, η = .22, such that the ASD group saw an increase in unique
2
p

words from pre- (M = 90.2, SD = 37.9) to mid-treatment (M = 91.6, SD = 32.5) and the BP
group saw a decrease from pre- (M = 107.8, SD = 28.6) to mid-treatment (M = 75.1, SD = 30.4).
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Prosocial Talk. A repeated measures ANOVA was conducted with diagnostic group as
the between-subjects factor and assessment time point as the within-subjects factor for child
prosocial talk. Results were similar to those found in the analysis of total number of unique child
verbalizations. The main effect of group was not significant, F(1, 20) = 0.02, p = .895, η = .00.
2
p

However, there was a statistically significant and large main effect of time in the direction of less
prosocial talk used at mid-treatment than at pre-treatment, F(1, 20) = 12.32, p = .002, η = .381.
2
p

This effect was qualified by a statistically significant and large group-by-time interaction effect,
F(1, 20) = 5.16, p = .034, η = .205. Compared to those in the ASD group (MPRE = 38.8, SDPRE =
2
p

12.2; MMID = 34.6, SDMID = 13.1), children in the BP group saw a significantly greater reduction
in the amount of prosocial talk used from pre-treatment (M = 47.2, SD = 17.4) to mid-treatment
(M = 27.6, SD = 14.4).
Questions. A repeated measures ANOVA was conducted with diagnostic group as the
between-subjects factor and assessment time point as the within-subjects factor for child
questions. There were no significant main effects of time, F(1, 20) = 0.70, p = .411, η = .03, or
2
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group, F(1, 20) = 1.69, p = .209, η = .08. There was no significant group-by-time interaction,
2
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F(1, 20) = 1.64, p = .215, η = .08. However, effect sizes for group and group-by-time interaction
2
p

were medium in the direction of more questions in the ASD group than the BP group and a
greater increase in questions in the ASD group than the BP group.
Discussion
Summary of Findings
The present study investigated the effectiveness of PCIT on core features of autism
spectrum disorder for children with and without an ASD diagnosis referred to a private practice
behavioral health clinic. Specifically, pre-post changes in disruptive behavior, verbalizations,
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play behavior, and joint engagement with parent were examined via behavioral coding systems, a
parent-report measure, and an observer rating scale. Consistent with hypotheses, the results
indicated significant pre-post reductions in parent report of child disruptive behavior,
problematic nature of disruptive behavior, and compliance with parental commands that ranged
from very large to huge in effect size for both ASD and BP groups. However, these pre-post
improvements did not significantly differ between the two groups, suggesting that PCIT is
comparable in reducing problematic child behavior and improving child compliance for children
with and without autism spectrum disorder.
For the child verbalization, play, and joint engagement variables, it was hypothesized that
the children in the ASD group would show significantly greater improvements from pre- to posttreatment than those in the BP group. However, results from data analyses did not support these
hypotheses. Both the ASD and BP groups saw significant and large to very large reductions in
total word count, number of unique words, and prosocial talk from pre- to post-treatment. These
results were surprising given the previous studies reporting increases in child verbalizations for
children with ASD after the completion of PCIT (Hansen & Shillingsburg, 2016; Lieneman et
al., 2019). For the remaining child DPICS codes, there were no significant main or interaction
effects, yet a number of these effects were medium or large in size. This suggests that a
significant interaction effect for questions and significant group differences in play talk and
commands may have been detected had the study not been underpowered.
There were no statistically significant effects found for play, non-play, or symbolic play.
However, the interaction effects for non-play and play were medium and medium-to-large in
size, respectively, suggesting that the ASD group may have displayed more improvement in play
than the BP group but results did not reach statistical significance. Again, these results point to
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the limitations of our sample size and the lack of statistical power to detect potentially significant
pre-post changes in play behavior.
Joint engagement was assessed in 2 ways: (1) observer ratings of children’s joint
engagement on a 10-item rating inventory and (2) the use of a behavioral coding system of
engagement states. For the Joint Engagement Rating Inventory, no significant effects were found
for any of the 10 items; however, several medium to large effect sizes were detected. For JERI
22, which was a measure of the quality and quantity of children’s joint engagement, the pre-post
difference in ratings (in the direction of ASD showing greater improvements than BP) between
the groups was large in effect size and approaching statistical significance (i.e., p = .062). With a
large sample size and more statistical power, it is possible that a significant pre-post difference
may have been detected. There were no significant effects for the three categories of engagement
state codes (i.e., object-focused, supported joint, and person-focused engagement). However,
there was a large effect of time for object-focused engagement states in the direction of greater
object-focused engagement at post-treatment than at pre-treatment. A possible explanation for
this unexpected trend may be that PCIT provides children with reinforcement for sustained and
appropriate play with toys, contributing to more instances of object-focused engagement over the
course of treatment.
Lastly, pre-treatment to mid-treatment changes were analyzed for both groups to examine
the unique contribution of the Child-Directed Interaction phase to changes observed from pretreatment to post-treatment. For ECBI Intensity and Problem scores, there were significant and
large reductions from pre- to mid-treatment for both diagnostic groups. This suggests that CDI
alone was also effective in reducing parent-reported child disruptive behaviors and the
problematic nature of those behaviors. There were no significant group or time differences found
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for total number of child verbalizations or child questions. However, significant and large
interaction effects were found for child prosocial talk and total number of unique words. The BP
group saw a significantly greater reduction in the amount of prosocial talk and unique words
used from pre-treatment to mid-treatment than did the ASD group. It is possible that this result is
related to regression toward the mean in that the BP group started out with more prosocial talk
(M = 47.2, SD = 17.4) and more unique words (M = 107.8, SD = 28.6) at pre-treatment than the
ASD group (M = 38.8, SD = 12.2 for prosocial talk and M = 90.2, SD = 37.9 for unique words)
and thus had more room for reduction at the mid-treatment time point. Further study is needed to
better understand these interaction effects and the reduction in child verbalizations overall.
Child Disruptive Behavior and Compliance
There was a significant reduction in ECBI Intensity and Problem scale scores from pretreatment to post-treatment for both the ASD and BP groups. The effect sizes for these
reductions were “huge” (Sawilowsky, 2009) in magnitude. Thus, parent report of the frequency
and problematic nature of their child’s behavior problems drastically decreased following the
completion of PCIT. Mean ECBI Intensity and Problem scores for both groups were above the
clinical cut-off at pre-treatment but were in the normal range by post-treatment. The ECBI
Problem scale has also been used as an indication of parental stress related to child behavior
problems (Budd et al., 2011). The decrease in Problem scores for the parents in our study may
indicate a reduction in stress as they gained competency in positive parenting skills and
discipline techniques and as their children’s behavior came within normal limits. Additionally,
there was a significant improvement in child compliance from pre- to post-treatment. This prepost improvement in compliance was huge for the ASD group and very large for the BP group.
Although both groups improved significantly across time, there were no statistically significant
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between-group differences or group-by-time interaction effects. Thus, PCIT was effective in
improving child disruptive behavior and compliance for children with and without autism
spectrum disorder. Because there were no significant differences between diagnostic groups or
the degrees of improvement over time, our findings suggest that standard PCIT without
adaptation for the ASD population is similar in effectiveness for children with ASD as it is for
children without ASD.
These findings were consistent with the extant literature on PCIT for children with autism
spectrum disorder. In a matched-case control sample of 32 children, Parladé et al. (2019) found
significant reductions in ECBI Intensity scores after PCIT for children with and without ASD but
no significant group or interaction effects. In a sample of 28 children with and without ASD,
Zlomke and Jeter (2019) found a significant effect of time on ECBI Intensity scores that was
similar in magnitude (η = .778) to the effect found in our study (η = .686). Further, analysis of
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pre-post changes in ECBI Intensity scores per diagnostic group revealed significant and huge
improvements in parent-reported disruptive behaviors for both groups (i.e., d = 2.27 for the ASD
group and d = 2.28 for the non-ASD group). This was consistent with the findings from our
study, which demonstrated significant and huge improvements in parent-reported disruptive
behavior in the ASD group (d = 2.23) and in the BP group (d = 1.89) after PCIT.
The findings of our study are especially impressive considering the setting in which
treatment was delivered. In most studies of PCIT with children on the autism spectrum, including
the study by Zlomke and Jeter (2019), treatment was delivered in a university psychology
training clinic. In contrast, the current study examined PCIT as delivered in a private practice
behavioral health clinic unaffiliated with an academic institution. Treatment providers in our
study were community-based clinicians as opposed to the doctoral-level trainees found in
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university-based clinics who often receive close supervision over a smaller number of cases.
Furthermore, our findings are based on a review of videotaped treatment sessions. Because
families provided consent to participate in the study retroactively, neither the families nor the
clinicians delivering the intervention had prior knowledge that their recorded sessions were to be
used as part of a research study. Thus, it is reassuring that the effect sizes of pre-post reductions
in ECBI Intensity scores in the present study were comparable to the robust effect sizes found in
an efficacy trial in a university-affiliated clinic. Neither Parladé et al. (2017) nor Zlomke and
Jeter (2019) report changes in ECBI Problem scores and compliance percentages, and other
PCIT studies with children on the autism spectrum that included these outcome variables did not
include a comparison group of children without ASD. Thus, our study contributes to the existing
literature by reporting significant and huge improvements in ECBI Problem scores and
compliance for children with ASD and children with behavior problems but without ASD.
Child Verbalizations
Contrary to our hypotheses, there was a large and significant reduction in total word
count, number of unique words, and prosocial talk from pre-treatment to post-treatment for both
diagnostic groups. This finding was particularly surprising given results from previous PCIT
studies with children on the autism spectrum that examined changes in language. Using a
modified version of PCIT, Hansen and Shillingsburg (2016) found an average increase of 27.5
vocalizations from pre- to post-treatment for two boys (ages 32 and 45 months) with ASD.
Similarly, Lieneman et al. (2019) conducted a case study of PCIT with a 5-year-old boy with
ASD and reported an increase in the total number of words spoken from pre-treatment (M =
107.8) to post-treatment (M = 157.0). Costa and colleagues (2019) examined the effectiveness of
PCIT for children with hearing loss and found that the difference in change of mean length of
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utterances in morphemes (MLUM) between a PCIT treatment group (n = 6) and matched
controls (n = 6) was significant and large.
The participants in these three studies were markedly different than the children in our
sample in terms of language abilities. Both caregivers in the Hansen and Shillingsburg (2016)
study reported language delays with emerging speech. The 45-month-old child had a diagnosis of
mixed receptive-expressive language disorder with scores on the Receptive-Expressive Emergent
Language Test-Third Edition (REEL-3) falling in the Severe Disorder range. The 32-month-old
scored in the 1st percentile in Expressive Language on the Mullen Scales of Early Learning. The
5-year-old boy in the case study by Lieneman and colleagues (2019) was diagnosed with a
speech and expressive language delay. The children in the matched-case control study had a
history of hearing loss and subsequent language impairments (Costa et al., 2019). In our sample,
children in both groups were highly verbal and did not have any diagnosed language disorders.
At pre-treatment, the children in the ASD group spoke an average of 212.4 words during the 5minute play interaction (with 90.2 unique words), and the children in the BP group spoke an
average of 246.6 words (with 107.8 unique words). These numbers are in stark contrast to the
number of vocalizations that were uttered at pre-treatment for the two children in the Hansen and
Shillingsburg (2016) study (i.e., 5 vocalizations for one child and 18 for the other child); the
Lieneman et al. (2019) study (i.e., 107.8 words); and the Costa et al. (2019) study (i.e., MLUM =
3.5 for the treatment group and 3.2 for the control group). One possible explanation for these
findings is that the positive parenting skills that caregivers are instructed to use during CDI (i.e.,
PRIDE skills) encourage language use for children who have limited language but not
necessarily for children whose expressive language abilities are already within normal limits.

67
PCIT WITH ASD AND BP CHILDREN
Relatedly, use of parental questions, which are discouraged during CDI, may function
differently for children with limited language abilities than for children with developmentally
appropriate language abilities. Scudder and colleagues (2013) found that parental use of
informational and descriptive questions during a dyadic play interaction increased children’s
descriptive speech in a sample of 30 “active” Head Start preschoolers. In the current study,
parents were not informed of the PRIDE and Avoid skills until after the pre-treatment
observation and were likely using more questions at pre-treatment, which pulled for language
from the child. By the post-treatment time point, parents had met CDI criteria and had ample
practice in avoiding questions, which may have contributed to the significant and large reduction
in number of words spoken by children in both groups.
Another reason our findings were inconsistent with those presented in the current
literature may be due to the differences in treatment components. In the Hansen and
Shillingsburg (2016) study, caregivers were coached to use stimulus-stimulus pairing (i.e., parent
says a word and pairs it with an established reinforcer) to increase their child’s vocalizations and
requests for preferred items. Caregivers were also coached to imitate and provide reinforcement
for their child’s vocalizations. This differed from the intervention delivered in our study in that
parents were not instructed to pair their own verbalizations with a reinforcer and children were
not systematically reinforced to increase their own verbalizations. Indeed, parents in our study
were coached to reflect their child’s appropriate statements, yet reflections were not
systematically emphasized over other positive parenting statements (i.e., labeled praises,
behavior descriptions). Because Hansen and Shillingsburg (2016) incorporated empirically
supported strategies that were specifically aimed at increasing child vocalizations, it is likely that
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these modifications primarily contributed to the pre-post increase in speech, more so than the
components of standard PCIT.
Lastly, the number of verbalizations may have been confounded by the child’s level of
interest in the toy or activity or by the novelty of play in the clinic. At pre-treatment, children in
both groups were new to the clinic setting and the toys in the clinic playroom. During this time,
the children may have been more likely to describe the toys and engage their parent in a
conversation about the toys in the room. By the post-treatment time point, the children in the
study were familiar with the playroom, the toys, and joint play with the parent. Thus, the degree
of interest and excitement generated by the toys may have lessened from pre- to post-treatment,
resulting in fewer words spoken by the children.
Although there were no significant interaction effects on any variable from pre- to posttreatment, there was a significantly greater increase in unique words for the ASD group than the
BP group from pre- to mid-treatment. This was consistent with the hypothesized direction from
pre-post, yet inconsistent with the pre-post results for unique words spoken by the child. This
may have been due to the difference between parent CDI skills at the mid-treatment time point
compared to the post-treatment time point. At mid-treatment, the observation typically occurred
at a point in treatment when parents were highly motivated to demonstrate their best CDI skills
in order to move onto the second phase of treatment. At post-treatment, the observation typically
occurred in a more relaxed atmosphere (i.e., at the post-treatment assessment after the family had
already met graduation criteria). Therefore, it is possible that a high dose of positive parenting
statements contributed to the significantly greater increase in unique words for the ASD group
(i.e., less repetitive language used) than for the BP group. The BP group may not have seen the
same degree of increase in unique words used since their language at baseline may not have been
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as repetitive as those in the ASD group. Further study is warranted on the mid-treatment time
point to better understand the possible reasons for this pre-post and pre-mid difference.
Play Behavior
Our hypothesis that there would be a significantly greater pre-post improvement in play
behavior for the ASD group than the BP group was not supported. In fact, there were no
significant pre-post changes in play, non-play, or symbolic play for either diagnostic group.
These findings were inconsistent with improvements in play found in a case study of a 5-yearold boy with ASD (Lieneman et al., 2019). Using a novel coding scheme with only three codes
(i.e., pretend toy play, non-symbolic toy play, and no toy play), Lieneman and colleagues (2019)
reported increased time spent in pretend toy play from pre-treatment to mid-treatment that were
sustained at post-treatment. Our null findings point to a weakness in our selection of the coding
system used to capture play in the current study. The coding system developed by Libby et al.
(1998) was originally used with a sample who had “verbal mental ages of approximately 2
years” (p. 1). Of the 27 children in their sample, 9 had an autism spectrum disorder, 9 had Down
syndrome, and 9 were typically developing. All the children in the ASD group attended a school
for children on the autism spectrum, indicating a need for substantial support. The children in the
current study were older (Mage for the ASD group = 5.4 years, Mage for the BP group = 4.5 years)
and appeared to be higher functioning than those in the Libby et al. (1998) study based on the
sample description provided. Similarly, the child in the case study by Lieneman et al. (2019) was
of a similar age to those in our study sample but appeared to be more developmentally delayed
than the children in our sample based on the description provided in the chapter. Therefore, the
children in these two studies may have had less advanced play at baseline and thus had more
room for improvement at post-treatment than did the children in our study sample. It is likely
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that the play categories in the coding scheme were not well-suited for a highly verbal, older child
sample who generally engaged in appropriate play behaviors. Thus, there may have been a
ceiling effect that made it difficult to capture any meaningful differences in play across time or
between groups. In fact, there were very few instances of the lower-level play codes (e.g.,
unrelated behavior, labeling, giving/showing, sensorimotor play) observed across both groups,
and most of the play codes were clustered around higher-level play codes (e.g., functional play,
constructive play).
The play observed during the 5-minute dyadic interaction was also heavily confounded
by the toys the child chose to play with. For example, a child may have spent the majority of the
pre-treatment interaction building with blocks, a toy that pulls for constructive play. At posttreatment, the same child may have spent the majority of the interaction playing with a doll
house, a toy that pulls for symbolic play. Thus, a pre-post change in play may be more reflective
of the types of toys available or of interest to the child rather than an actual improvement or
advancement in the child’s play. Moreover, because the toys in the playroom were not
standardized across sessions and across participants like they were in the Libby et al. (1998)
study, it made comparison of play behavior between sessions and between participants difficult.
Observer Rating of Joint Engagement
This is the first study of PCIT that used observer ratings to capture pre-post changes in
children’s joint engagement with their caregivers. Observers were not involved with treatment
and were blinded to condition and time point. Inconsistent with our hypotheses, there were no
significant group, time, or interaction effects on any of the Joint Engagement Rating Inventory
items. However, there was one item, JERI 22, for which the pre-post difference in ratings
between the ASD and BP groups was large in effect (η2 = .166) and approaching statistical
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significance (p = .062). For this item, observers provided a rating of the quality and quantity of a
child’s joint engagement with the parent. The highest rating of 7 indicated that the child was
“frequently in rich and varied episodes of joint engagement,” whereas the lowest rating of 1
indicated that there were no instances of joint engagement throughout the dyadic interaction. Prepost changes in quantity and quality of joint engagement were in the direction of improvement
for the ASD group and in the direction of reduction for the BP group. The results suggest that a
significant group difference in pre-post changes may have been detected with a larger sample
size and, in turn, more statistical power.
Similarly, the results of the Mann-Whitney U tests for JERI items 3 and 5 indicated large
effect sizes (η2 = .094 and .100, respectively), albeit not statistically significant. For JERI 3,
observers provided a rating of the child’s coordinated joint engagement. This item differs from
JERI 22 in that it refers to a specific form of joint engagement wherein the child and parent are
jointly engaged with the same object or activity and the child is actively acknowledging the
parent in the interaction. Pre-post changes in child’s coordinated joint engagement were in the
direction of improvement for the ASD group and in the direction of reduction for the BP group.
For JERI 5, observers provided a rating of the child’s initiation of communication with the
parent, with a rating of 7 indicating continued communicative initiations made throughout the
play interaction. Again, pre-post changes in child’s initiation of communication with the parent
were in the direction of improvement for the ASD group and in the direction of reduction for the
BP group. These large but nonsignificant findings suggest that a significant group difference in
pre-post changes may have been detected had the study not been underpowered.
Item 17 on the JERI required observers to provide a rating of the dyad’s fluency and
connectedness during the play interaction. Specifically, observers evaluated the dyadic
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interaction for “balance,” defined in the JERI Technical Report as “both partners contributing to
the interaction readily (Adamson et al., 2018, p. 38), and “connectedness,” defined as the “dyad
attending to the same activity without prompting” (p. 38). Although there were no significant
main or interaction effects, the main effect of time was large in magnitude (η =.136). Contrary
2
p

to our hypothesis, the JERI 17 scores were in the direction of reduction from pre- to posttreatment. A possible reason for this downward trend in scores may be because the dyadic
interaction became less “balanced” at post-treatment than it was at pre-treatment due to changes
in parent verbalizations. At pre-treatment, parents were simply instructed to follow their child’s
lead in play, but they were not instructed to use the positive verbalizations that they were
coached to use in subsequent sessions. Therefore, parents at the post-treatment time point may
have dominated more of the conversation in an effort to reach CDI goal criteria (i.e., 10 labeled
praises, 10 reflections, and 10 behavior descriptions), resulting in a lower post-treatment rating
on item 17.
A possible explanation for the lack of significant findings for the JERI may have to do
with the way “joint engagement” is defined by the authors of the rating scale. On the JERI,
“joint” refers to a shared topic. According to the authors, “for a child to be considered ‘in’ joint
engagement, he or she must be attending to the same object or event as the caregiver. It may be
helpful to think this engagement as triadic since it involves the child, a shared object, and (either
explicitly or implicitly) a partner.” (Adamson et al., 2018, p. 8). Thus, on several of the JERI
items (i.e., items 1, 22, 2, and 3), the definition of joint engagement may have not been broad
enough to capture the shared enjoyment that may have occurred between parent-child dyads
during the play interaction. Limitations of the application of this rating scale to the current study
are discussed later in this report.
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Behavioral Coding of Joint Engagement
Contrary to our hypotheses and similar to the findings from the JERI, there were no
significant group, time, or interaction effects on any of the engagement state code categories.
Surprisingly, there was a large effect of time for object-focused engagement states in the
direction of greater object-focused engagement at post-treatment than at pre-treatment. PCIT
includes treatment components (behavior descriptions, in particular) that may improve children’s
sustained attention and focus on a toy or activity during play (Wagner & McNeil, 2008). Thus, it
is possible that PCIT provided the children in the study with reinforcement for sustained play
with toys that may have contributed to a pattern of increased object-focused engagement
throughout the course of treatment. The null findings for observed joint engagement suggest that
further research is warranted to examine the effectiveness of PCIT on improving joint
engagement among parent-child dyads. Again, the definition of joint engagement in this coding
scheme mirrored the one from the JERI technical report. Rather than referring to the child’s
engagement with the parent, joint engagement refers to the child and parent jointly engaged with
the same activity, object, or event. Thus, future studies of PCIT may choose to focus on changes
in shared enjoyment, defined as “pleasure in interactive participation or conversation”
(McConnell, 2002) in children with autism spectrum disorder, as this may be an element of
parent-child engagement that PCIT is more likely to improve.
The findings were inconsistent with results from two case studies of children with ASD,
one by Lesack et al. (2014) and the other by Lieneman et al. (2019). In a clinical case study of a
5-year-old boy with ASD, the parent reported observing qualitative differences (i.e., greater
social initiation to engage the parent in play, closer proximity to the parent during play) in her
relationship with her son after the completion of PCIT (Lesack et al., 2014). Similarly, Lieneman
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et al. (2019) reported closer child proximity to parent, more physical touch, and increased eye
contact during a social preference assessment in a 5-year-old boy with ASD upon completion of
PCIT. One possible explanation for the inconsistency in findings may be due to the fact that the
coding system used in our study emphasized the notion of joint engagement as triadic (i.e., child,
parent, shared topic) as opposed to dyadic (i.e., child and parent), which was not the case in the
case studies. Another reason for this difference in results is likely due to methodological
differences. Both Lesack et al. (2014) and Lieneman et al. (2019) used clinical case studies to
illustrate improvements in parent-child engagement. Further, Lesack et al. (2014) used parent
report of qualitative improvements in the child’s engagement with the parent during play.
Although the parent report and qualitative methods are valuable in capturing improvements in
engagement, they are limited in their potential for bias and social desirability. Lieneman et al.
(2019) used observational coding but focused on a few specific behaviors (e.g., eye contact,
proximity to parent, physical touch) to operationalize engagement. Thus, our use of a
retrospective review of 22 parent-child dyads and the application of a manualized coding scheme
to video data may have contributed to our null findings.
Limitations and Future Directions
The current study demonstrated comparable improvements in parent-reported child
disruptive behavior (both in frequency and in the problematic nature of the behavior) and in child
compliance to parental commands for children with and without autism spectrum disorder.
Among the studies examining PCIT for children with ASD, this study is unique in that it took
place in a private practice behavioral health clinic as opposed to a university-affiliated training
clinic. It is also novel in its application of an observer rating scale and behavioral coding systems
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to dyadic interactions within the context of PCIT. However, there were a number of limitations
to the study.
A major limitation of the study was the small sample, which resulted in a lack of
statistical power to detect group or time differences. An a priori power analysis revealed that 28
participants would be needed to achieve adequate power to conduct a repeated-measures
ANOVA. However, recruitment of additional participants was impacted by the COVID-19
pandemic and subsequent transition to telehealth services; thus, only 22 parent-child dyads were
recruited. Another weakness of the sample was its homogenous composition, particularly in
terms of race, ethnicity, and gender. All parents in the study sample identified as
White/Caucasian, all but one identified as non-Hispanic, and all but one were mothers. Given the
homogeneity of our sample, our findings may not generalize to families belonging to racial or
ethnic minority groups. Additionally, our study was limited to treatment completers; therefore,
no information was provided about families who did not complete PCIT. Without including noncompleters, it is difficult to determine whether treatment completers were systematically
different than those who dropped out of treatment prematurely.
The current study also had several methodological limitations. The retrospective nature of
the study precluded the use of more robust methodologies (e.g., matched case controls, waitlist
control group, random assignment). Because several of the session videos were missing due to
technical issues, alternative session videos were used in lieu of removing the case from the study
sample entirely. This decision was made by the research team in order to increase statistical
power; however, it was problematic in that the alternative pre-treatment session videos were not
a true baseline. In PCIT, the first session after the pre-treatment session is the CDI Teach, a
didactic session wherein parents are taught the PRIDE skills and use of strategic attention to
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manage difficult behavior during CDI. For the participants whose pre-treatment videos were
missing, the video for first CDI coaching session was used for coding, which took place after the
parents had already attended the CDI Teach session. Similarly, when a post-treatment session
video was missing, the PDI coaching session prior to the post-treatment DPICS assessment was
used. Thus, the use of alternative session videos may have muddied the baseline and posttreatment measurements of child verbalizations, language, and joint engagement and
misrepresented the degree of pre-post change. Another limitation related to the use of
videorecorded data was having limited view of children’s facial expressions and eye gaze, which
are integral to accurate ratings of joint engagement.
Although the use of behavioral coding and an observer rating scale in conjunction with
parent report measures was a methodological strength of the study, the selected measures may
not have been appropriate for the verbally expressive, high functioning children we had in our
study. Both the Joint Engagement Rating Inventory and the Engagement States coding system
made a distinction between engagement states in which the child spoke and engagement states in
which the child did not infuse language. This distinction may have been fitting for a sample with
limited verbal ability. However, the children in the ASD group were highly verbal and, as a
result, the majority of engagement states were infused with language. This produced less
variability within the sample than would have been the case had our sample been younger and
less verbally adept. Similarly, the play coding system used in the current study had many
categories for non-play behaviors that were infrequent across both groups in our study. Because
the children in our study generally engaged in appropriate play behaviors, there was limited
variability within the sample to capture differences in play at pre-treatment and post-treatment,
as well as changes in play throughout the course of treatment.
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Another limitation of the Joint Engagement Rating Inventory as it was applied to this
study was that its items could not be aggregated to form a composite score in order to provide a
global measure of joint engagement. This was due to the fact that each item on the JERI was
descriptive in nature; in other words, a rating of 7 on a particular item was not necessarily better
than a rating of 1. Thus, researchers looking to examine changes in children’s overall joint
engagement across time may want to consider this aspect of the JERI prior to selecting a measure
of joint engagement.
Future studies would benefit from the inclusion of children from ethnic and racial
minority groups to potentially extend these findings to the broader population of children with
ASD. According to the Centers for Disease Control and Prevention, autism prevalence is similar
among Black, White, and Asian children but lower for Hispanic children, which is likely
reflective of disparities in identification and diagnosis rather than actual differences in
prevalence (Maenner et al., 2020). Thus, emphasis on recruiting a more ethnic and racially
diverse sample would determine the efficacy and effectiveness of PCIT for non-White children
with ASD.
It would also be important to examine the significant and large pre-post reductions in
child verbalizations found in this study. Future studies may want to explore the content of
verbalizations and the function of verbalizations as they relate to parent speech. It is possible that
the children in this study spoke less at post-treatment but that their verbalizations were more on
topic with the parent’s verbalizations or that their verbalizations were more spontaneously
initiated. It may also be worth investigating children’s expressive language abilities in other
contexts outside of the 5-minute dyadic play interaction or exploring parent perception of their
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children’s expressive language pre- and post-treatment to determine if this trend toward less
verbal play is evidenced outside of the CDI setting.
Similarly, future studies should use other measures to capture potential changes in childcaregiver engagement after the completion of PCIT. Behavioral coding of engagement, parent
report of engagement on a standardized measure, and semi-structured parent interviews or focus
groups would provide a richer, more comprehensive measure that may providers clinicians and
researchers with important information about the impact of PCIT on caregiver-child engagement.
Additionally, the results from the exploratory question suggest that further study is
warranted on the mid-treatment data to better understand the unique contributions of CDI to
improvements in core features of autism for children with ASD. Future studies should examine
changes from pre-treatment to mid-treatment in children’s verbalizations, play behavior, and
joint engagement to see if CDI alone and can be recommended by treatment providers as an
option within the many services that children with ASD are often receiving.
Conclusion
In conclusion, this study provides additional support to the extant literature highlighting
PCIT as an effective intervention for children with and without autism spectrum disorder. The
frequency and problematic nature of child disruptive behavior, as well as child compliance, saw
significant pre-post changes that were huge in effect size for both the ASD and BP groups.
However, core symptoms of autism (i.e., child verbalizations, play behavior, and joint
engagement with caregiver) did not improve from pre-treatment to post-treatment. Rather, there
was a significant reduction in the number of words, number of unique words, and amount of
prosocial talk used by children in both groups. The results raise questions about whether PCIT
could benefit from ASD-specific enhancements (e.g., inclusion of social skills training or
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carefully presented, open-ended questions to prompt speech). Finally, the methodological
limitations in this study highlight the difficult nature of using behavioral coding to capture
qualitative changes in language, play, and engagement, as well as the need to choose appropriate
and sensitive tools to capture potential improvements in ASD features that may occur throughout
the course of PCIT.
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Appendix
Table 1
Definitions of Child Verbalization Codes from DPICS-IV
Code
NTA

Category
Child Negative Talk

Definition
Verbal expression of disapproval of the parent or the
parent’s attributes, activities, products, or choices.
Talk includes sassy, sarcastic, rude, or impudent
speech.

CM

Child Command

Statements in which child directs the behavior of the
parent. Commands may be in the form of telling the
parent or asking the parent to do or say something.

QU

Child Question

Verbal inquiries from one person to another that are
distinguishable from declarative statements by having
a rising inflection at the end and/or by having the
sentence structure of a question. Questions request an
answer but do not suggest that a behavior is to be
performed by the other person.

PRO

Child Prosocial Talk

Verbalizations that contribute positively to the parentchild interaction. It includes all statements that
positively evaluate an attribute, product, or behavior
of the parent; describe the parent’s behavior; provide
neutral information; reflect the parent’s verbalization;
or acknowledge the parent.

PT

Child Play Talk

Any verbal or vocal behavior that is not a direct form
of verbal communication from one person to another.

Note. From DPICS Comprehensive Manual for Research and Training, Fourth Edition (Eyberg et
al., 2013)
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Table 2
Description of Play Behavior Coding Scheme
Code

Category

Definition

0

Unable to determine

The child's back is completely to the camera, and it is
impossible to determine where they are looking, if
they are touching anything, and/or if they are saying
anything

1A

Not attending

Looking elsewhere

1B

Attending to objects; not
acting

Looking at objects without acting on them

2

Unrelated behavior

Self-stimulation that does not involve objects (e.g.,
asking irrelevant questions, talking to self)

3

Labeling

Labeling or telling adult about the objects

4

Giving/showing

Giving or showing objects to the adult without
commenting on them (e.g., trying to initiate a game
with adult)

5

Attempt to terminate
session

E.g., throwing objects off table or saying “put away”
or “finish”

6

Exploration

E.g., transferring object from one place to another or
turning object over in hands

7

Sensorimotor play

Objects are acted on without child taking account of
functional features of the object. This is often
repetitive (e.g., oral exploration, banging, spinning)

8

Relational play

Relating two or more objects in a way that does not
indicate functional or symbolic play (e.g., piling
objects up, putting objects in a box, putting car on top
of carwash)

9A

Functional play with
conventional objects

Using a toy as its function denotes (e.g., brushing
doll’s hair, pushing car through carwash)

9B

Symbolic play with junk
objects

Using a junk object as its function denotes (e.g.,
wiping face with cotton wool, placing straw in bottle
and putting in mouth)

10A

Symbolic play with
object substitution

Using an object as if it were something else (e.g.,
using brick as a car)

10B

Symbolic play with
attribution of false
properties

Attributing properties to an object as if they were
present (e.g., claiming the toy stove is “hot,” cleaning
the doll’s face saying “dirty.”)
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10C

Symbolic play with
reference to an absent
object

Making reference to something that is absent as if it is
present (e.g., driving the truck over an imaginary
bridge, eating imaginary food)

11

Doll as agent

Using doll (or figurine/action figure) as if it is capable
of action

12

Dramatic play

Adopts various familiar or fantastical roles in play
theme

13

Games with rules

Acceptance of prearranged rules and the adjustment of
these rules

Note. From Libby et al. (1998), with codes 0 and 11-13 added to capture additional play types in
the present study
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Table 3
Joint Engagement Rating Scale and Anchors
Rating Item

Numerical
Anchor

1. Child’s total joint
engagement

2. Child’s supported joint
engagement

3. Child’s coordinated
joint engagement

22. Child’s joint
engagement

5. Child’s initiation of
communication

1

Qualitative Description
Joint Engagement
No episodes of the joint engagement state

4

In joint engagement for approximately half of the
scene (displays several brief or a few relatively
sustained episodes)

7
1

Almost always in the joint engagement state
No episodes of the supported engagement state

4

Spends about a third of the scene in supported joint
engagement that is of moderate quality, or briefly in
supported joint engagement in a strikingly highquality manner

7

Frequently in rich and varied episodes of supported
joint engagement
No episodes of the coordinated engagement state

1
4

Spends about a third of the scene in coordinated joint
engagement that is of moderate quality, or briefly in
coordinated joint engagement in a strikingly highquality manner

7

Frequently in rich and varied episodes of coordinated
joint engagement
No episodes of the joint engagement state

1
4

Spends about a third of scene in joint engagement
that is of moderate quality, or briefly in joint
engagement in a strikingly high-quality manner

7

Frequently in rich and varied episodes of joint
engagement
Child
Never made a communicative initiative

1
4

Takes the lead at least a few times during interactions
with the caregiver
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6. Child’s responsiveness
to partner’s
communication

14. Elaboration of shared
topic

15. Sustainability of
shared topic

17. Fluency and
connectedness of
conversation

32. Tone

7
1

Continually made clear communicative initiations
Almost always resists or ignores bids

4

Responds to bids regularly but not continually

7

Complies with and anticipates almost every bid
Shared Topic
Dyad shares only one topic that involves only a
single activity

1
4

Dyad able to generate at least a few topics that entail
more than one element (e.g., varying play with an
object)

7
1

Detailed and varied topics
Fleeting topics

4

Topics are maintained for a moderate duration (e g.,
sustaining a conversation or play for a few turns)

7

Topics are maintained for a moderate duration (e g.,
sustaining a conversation or play for a few turns)
No conversation is established

1
4

Conversation lacks smoothness, appears to be largely
dominated by one partner

7

Fluid and balanced conversation that is often
sustained
No shared enjoyment

1
4

Neither the parent nor child rarely if ever appear
tense or bored and they briefly display shared
enjoyment a few times

7

Sustained shared enjoyment, characterized by high
vitality and positive affect

Note. From Adamson et al. (2012)
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Table 4
Engagement State Codes
Code

Category

Definition

xx

Off Task

Due to the movement of the child or the cameras,
there is not an adequate view of the child’s activities
and no “best guess” is possible.

un

Unengaged

No apparent engagement with a specific person,
object, or symbols. The child may be unoccupied, may
be scanning the environment as though looking for
something with which to be engaged, or may be
flitting between foci without committing to any.

lo

Onlooking

The child is watching another person, observing his or
her activity. The child may be looking primarily at the
other person, or at objects the other person is
manipulating, or at both the person and object. The
sense of this code is that the child is not involved with
the other’s activity but is merely an audience, a
listener, and, at the moment, is making no active
commitment to being an actor in the “show” being
observed.

ob

Object

The child is engaged in object play, exploring or
playing with object(s) by him or herself.

pe

Person

The child is engaged with another person only. The
child must be engaged actively with the other person,
not merely Onlooking. Typically, the other person is
also engaged with the child but this person’s level of
involvement may be minimal (i.e., only looking at the
child) or even nonexistent. If objects are involved they
play only a minor role (e.g., child holds on to a toy but
seems to pay no attention to it). If the partner is
talking to the child during Person engagement, there is
not sufficient evidence that the child is being
influenced by the partner’s language.

sj

Supported Joint

The child is actively involved with an object or event
with which the other person is also engaged. The other
person’s involvement influences the child’s activity
with the object, but the child does not acknowledge
this involvement.

cj

Coordinated Joint

Joint coordination involves elements of Person
engagement and Supported Joint engagement that
occur in an alternating and/or integrated fashion. The
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child demonstrates a coordination of attention to
objects and people. Typically the child indicates his or
her attention to the other person by glancing toward
the other person. Unlike in Supported Joint, the child
acknowledges the partner’s involvement.
sy

Symbol Only

The child provides evidence that he or she is actively
attending to aspects of the symbolic realm. Usually the
symbols used are words but gestural symbols (e.g.,
child symbolizes a spider by moving his spread
fingers “up a water pipe” or acts “like a teapot”)
would also qualify as symbolic.

os

Object/Symbol

Talking about an object or activity with an object
(“open door”) or engaged in symbolic play that does
not involve another person. The child is playing alone
with an object and not engaged with another person,
even if the other person is attempting to engage the
child or is responding to the child’s verbalizations.

ps

Person/Symbol

Symbolic communication with another person that is
not about an object or event. Examples of
Person/Symbol include: singing a song together;
clarification of words without joint focus on an object
(“Did you say dawg? It’s a dog, not a dawg.”).

ss

Symbol-Infused
Supported Joint

Supported Joint attention that is infused with symbols.
As with Supported Joint, the mother and child must be
involved with the same object but the child is not
actively acknowledging the other person.
Additionally, the interaction is infused with symbols.
This state differs from Symbol-Infused Coordinated
Joint in that the child is not actively engaged with the
other person.

cs

Symbol-Infused
Coordinated Joint

Coordinated Joint attention that is infused with
symbols. As with Coordinated Joint, the mother and
child must be involved with the same object and the
child does actively acknowledge the other person’s
involvement. Additionally, the interaction is infused
with symbols. Symbol-Infused Coordinated Joint is
similar to Symbol- Infused Supported Joint, but is
distinguished from SSJ by the presence of active
engagement with the other person.

Note. From Adamson et al. (2000)
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Table 5
Descriptive Statistics for Eyberg Child Behavior Inventory (ECBI) Scales
ASD
Pre ECBI Intensity
Mid ECBI Intensity
Post ECBI Intensity
Pre ECBI Problem
Mid ECBI Problem
Post ECBI Problem

M
150.1
130.1
90.6
18.3
14.2
6.3

BP
SD
29.6
22.7
23.6
7.4
7.3
6.0

M
139.1
124.9
92.1
17.3
8.4
3.1

SD
31.1
23.9
16.5
8.1
3.6
5.1
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Table 6
Descriptive Statistics for DPICS Child Compliance
ASD
Pre DPICS CLP CO
Post DPICS CLP CO
Pre DPICS CLP NC
Post DPICS CLP NC
Pre DPICS CLP NOC
Post DPICS CLP NOC
Pre DPICS PLP CO
Post DPICS PLP CO
Pre DPICS PLP NC
Post DPICS PLP NC
Pre DPICS PLP NOC
Post DPICS PLP NOC
Pre Compliance (%)
Post Compliance (%)

M
0.7
0.8
1.1
0.6
1.8
1.2
4.1
5.2
6.2
1.1
8.7
2.1
20.2
53.8

BP
SD
0.7
1.0
1.8
1.0
1.5
1.5
2.5
3.7
3.8
1.7
5.7
1.7
10.2
16.3

M
1.3
0.9
0.3
0.0
2.9
1.3
5.5
6.1
7.1
2.3
8.7
3.8
28.2
51.8

SD
1.4
1.2
0.5
0.0
1.7
1.7
3.7
2.5
5.6
2.1
6.4
3.0
17.0
21.3
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Table 7
Descriptive Statistics for DPICS Parent Verbalizations
ASD
DPICS Parent Verbalizations
Pre TA
Post TA
Pre UP
Post UP
Pre LP
Post LP
Pre RF
Post RF
Pre BD
Post BD
Pre QU
Post QU
Pre IC
Post IC
Pre DC
Post DC
Pre NTA
Post NTA

BP

M

SD

M

SD

26.6
34.2
1.3
3.9
1.3
7.6
5.9
11.4
1.00
7.8
15.9
1.2
2.2
1.7
1.6
1.1
0.5
0.1

11.5
15.6
1.3
3.4
2.4
3.3
8.3
6.7
1.6
4.8
11.6
1.8
2.6
1.7
1.5
1.4
0.9
0.3

31.1
27.3
2.00
5.2
1.7
8.5
4.1
11.8
0.6
9.2
17.5
1.3
2.1
1.6
2.6
0.6
0.5
0.00

12.5
14.3
2.1
3.2
2.2
3.1
5.1
8.2
0.8
5.5
8.5
0.8
2.0
0.6
2.4
0.8
0.7
0.00
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Table 8
Descriptive Statistics for PDI Criteria
ASD
Pre Effective Commands (%)
Post Effective Commands (%)
Pre Correct Follow-through (%)
Post Correct Follow-through (%)

M
13.3
52.6
14.4
51.5

BP
SD
11.4
25.5
32.8
30.0

M
10.2
39.8
0.0
78.0

SD
5.4
20.7
0.0
26.9

114
PCIT WITH ASD AND BP CHILDREN
Table 9
Descriptive Statistics for Child Verbalizations
ASD
Pre PRO
Mid PRO
Post PRO
Pre PT
Mid PT
Post PT
Pre QU
Mid QU
Post QU
Pre CM
Mid CM
Post CM
Pre NTA
Mid NTA
Post NTA
Pre Total Words
Mid Total Words
Post Total Words
Pre Unique Words
Mid Unique Words
Post Unique Words

M
38.8
34.6
23.6
1.5
1.8
2.6
5.0
5.55
5.2
6.6
7.2
6.3
4.2
1.3
2.0
212.4
202.9
161.2
90.2
91.6
81.8

BP
SD
12.2
13.1
11.0
2.2
2.3
5.4
3.26
4.5
4.1
3.6
6.9
5.8
7.5
1.6
2.9
89.6
89.2
75.1
37.9
32.5
27.2

M
47.2
27.6
24.6
4.4
4.5
2.2
4.8
2.6
2.7
5.0
6.4
5.6
1.3
1.6
1.8
246.6
166.1
166.6
107.8
75.1
79.7

SD
17.4
14.4
10.4
5.6
9.7
2.3
4.1
2.3
2.3
3.8
4.3
7.1
1.5
3.2
1.8
86.3
87.4
83.3
28.6
30.4
26.6
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Table 10
Descriptive Statistics for Play Codes
ASD
Play
Pre 0 (Unable to determine)
Mid 0 (Unable to determine)
Post 0 (Unable to determine)
Pre 1A (Not attending)
Mid 1A (Not attending)
Post 1A (Not attending)
Pre 1B (Attending, not acting)
Mid 1B (Attending, not acting)
Post 1B (Attending, not acting)
Pre 2 (Unrelated behavior)
Mid 2 (Unrelated behavior)
Post 2 (Unrelated behavior)
Pre 3 (Labeling)
Mid 3 (Labeling)
Post 3 (Labeling)
Pre 4 (Giving/showing)
Mid 4 (Giving/showing)
Post 4 (Giving/showing)
Pre 5 (Termination)
Mid 5 (Termination)
Post 5 (Termination)
Pre 6 (Exploration)
Mid 6 (Exploration)
Post 6 (Exploration)
Pre 7 (Sensorimotor play)
Mid 7 (Sensorimotor play)
Post 7 (Sensorimotor play)
Pre 8 (Relational play)
Mid 8 (Relational play)
Post 8 (Relational play)
Pre 9A (Functional play)
Mid 9A (Functional play)
Post 9A (Functional play)
Pre 9B (Constructive play)
Mid 9B (Constructive play)
Post 9B (Constructive play)
Pre 10A (Object substitution)
Mid 10A (Object substitution)
Post 10A (Object substitution)

BP

M

SD

M

SD

0.0
0.8
0.6
0.8
0.8
0.5
2.1
2.0
1.2
0.0
0.0
0.0
0.0
0.4
0.0
0.0
0.2
0.0
0.0
0.0
0.0
5.2
6.2
3.6
0.2
0.0
0.2
0.0
0.6
0.5
4.6
5.7
4.9
14.4
11.6
16.4
1.1
0.4
0.8

0.0
2.7
2.1
1.7
1.7
1.0
4.8
1.5
2.3
0.0
0.0
0.0
0.0
1.2
0.0
0.0
0.4
0.0
0.0
0.0
0.0
5.4
5.3
3.1
0.4
0.0
0.4
0.0
1.6
0.8
6.5
5.2
6.4
11.8
9.5
12.6
2.8
0.9
0.6

0.0
0.0
0.0
0.2
1.4
1.4
0.2
2.9
1.7
0.0
0.7
0.0
0.8
0.8
0.1
0.0
0.0
0.0
0.0
0.5
0.0
7.1
5.9
2.0
0.2
0.0
0.5
0.0
0.1
0.6
6.6
7.4
8.6
9.4
8.4
11.0
1.3
1.4
0.1

0.0
0.0
0.0
0.4
2.4
3.6
0.4
4.1
2.1
0.0
2.4
0.0
2.1
2.7
0.3
0.0
0.0
0.0
0.0
1.2
0.0
5.3
4.8
2.0
0.4
0.0
0.8
0.0
0.3
1.8
6.8
7.2
9.1
10.4
10.0
9.7
3.3
2.5
0.3
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Pre 10B (Attribution of false
properties)
Mid 10B (Attribution of false
properties)
Post 10B (Attribution of false
properties)
Pre 10C (Reference to absent object)
Mid 10C (Reference to absent
object)
Post 10C (Reference to absent
object)
Pre 11 (Doll as agent)
Mid 11 (Doll as agent)
Post 11 (Doll as agent)
Pre 12 (Dramatic play)
Mid 12 (Dramatic play)
Post 12 (Dramatic play)
Pre 13 (Games with rules)
Mid 13 (Games with rules)
Post 13 (Games with rules)
Pre Non-play
Mid Non-play
Post Non-play
Pre Play
Mid Play
Post Play
Pre Symbolic Play
Mid Symbolic Play
Post Symbolic Play

1.2

3.0

0.6

1.5

0.6

1.4

0.0

0.0

0.6

1.8

0.7

1.6

0.4
0.3

0.9
0.9

0.5
0.0

1.0
0.0

0.2

0.6

0.6

1.4

0.0
0.0
0.6
0.0
0.0
0.2
0.0
0.4
0.0
2.9
4.2
2.3
271
25.8
27.7
2.6
1.3
2.3

0.0
0.0
1.8
0.0
0.0
0.6
0.0
1.2
0.0
4.9
3.4
3.5
4.9
3.4
3.5
4.6
2.8
4.6

3.2
0.0
0.0
0.0
0.0
0.3
0.0
0.6
1.2
1.2
6.3
3.1
28.8
23.7
26.8
5.5
1.4
1.7

5.8
0.0
0.0
0.0
0.0
0.7
0.0
2.1
3.9
2.1
6.1
4.1
2.1
6.1
4.1
6.0
2.5
2.4
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Table 11
Descriptive Statistics for Joint Engagement Rating Inventory
ASD
Joint Engagement Rating Inventory
Pre JERI 1 (Total JE quantity)
Mid JERI 1 (Total JE quantity)
Post JERI 1 (Total JE quantity)
Pre JERI 22 (JE quality and
quantity)
Mid JERI 22 (JE quality and
quantity)
Post JERI 22 (JE quality and
quantity)
Pre JERI 2 (Supported JE)
Mid JERI 2 (Supported JE)
Post JERI 2 (Supported JE)
Pre JERI 3 (Coordinated JE)
Mid JERI 3 (Coordinated JE)
Post JERI 3 (Coordinated JE)
Pre JERI 5 (Child Initiation)
Mid JERI 5 (Child Initiation)
Post JERI 5 (Child Initiation)
Pre JERI 6 (Child
Responsiveness)
Mid JERI 6 (Child
Responsiveness)
Post JERI 6 (Child
Responsiveness)
Pre JERI 14 (Elaboration)
Mid JERI 14 (Elaboration)
Post JERI 14 (Elaboration)
Pre JERI 15 (Sustainability)
Mid JERI 15 (Sustainability)
Post JERI 15 (Sustainability)
Pre JERI 17 (Fluency and
Connectedness)
Mid JERI 17 (Fluency and
Connectedness)
Post JERI 17 (Fluency and
Connectedness)
Pre JERI 32 (Tone)
Mid JERI 32 (Tone)
Post JERI 32 (Tone)

BP

M

SD

M

SD

6.3
6.9
6.9
6.3

1.7
0.3
0.3
1.6

6.8
6.8
6.7
6.9

0.4
0.6
0.6
0.3

6.6

0.5

6.6

0.7

6.9

0.3

6.6

0.8

1.0
1.1
1.4
5.9
6.6
6.7
7.0
7.0
7.0
6.6

0.0
0.3
0.7
1.8
0.5
0.5
0.0
0.0
0.0
1.5

1.4
2.1
2.1
6.6
6.0
5.9
7.0
6.6
6.3
6.7

1.2
2.4
1.8
0.7
2.0
2.0
0.0
1.0
1.7
0.7

6.6

0.9

6.00

2.0

6.8

0.4

6.1

1.6

5.6
5.6
6.1
6.1
6.6
6.7
6.0

1.8
1.5
1.3
1.4
0.5
0.5
1.4

5.5
5.6
4.9
6.5
5.9
6.0
6.0

1.1
2.1
2.1
0.7
2.4
2.0
1.0

4.9

1.4

4.4

1.8

5.6

1.4

4.9

1.7

5.5
5.9
6.1

1.8
1.3
1.3

6.2
5.5
5.9

1.2
1.8
2.0
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Table 12
Descriptive Statistics for Engagement State Codes
ASD
Pre Unengaged
Mid Unengaged
Post Unengaged
Pre Onlooking
Mid Onlooking
Post Onlooking
Pre Object
Mid Object
Post Object
Pre Person
Mid Person
Post Person
Pre Supported Joint
Mid Supported Joint
Post Supported Joint
Pre Coordinated Joint
Mid Coordinated Joint
Post Coordinated Joint
Pre Symbol Only
Mid Symbol Only
Post Symbol Only
Pre Object/Symbol
Mid Object/Symbol
Post Object/Symbol
Pre Person/Symbol
Mid Person/Symbol
Post Person/Symbol
Pre SI Supported Joint
Mid SI Supported Joint
Post SI Supported Joint
Pre SI Coordinated Joint
Mid SI Coordinated Joint
Post SI Coordinated Joint
Pre Off Task
Mid Pre Off Task
Post Pre Off Task
Pre Limited
Post Limited
Pre Object-Focused
Post Object-Focused

M
0.0
1.3
0.0
3.0
0.0
1.8
9.1
14.0
11.4
0.0
0.0
1.8
0.0
0.0
0.0
3.0
1.5
0.0
0.0
0.0
0.0
1.8
5.9
3.6
7.3
1.5
6.4
4.6
6.8
5.9
71.2
69.1
69.1
0.0
0.0
0.0
3.3
0.0
10.0
16.6

BP
SD
0.0
4.3
0.0
10.1
0.0
6.0
15.6
13.9
19.6
0.0
0.0
6.0
0.0
0.0
0.0
10.0
5.0
0.0
0.0
0.0
0.0
6.0
10.4
12.1
18.5
5.0
15.7
15.1
16.2
15.3
25.2
31.1
25.3
0.0
0.0
0.0
10.5
0.0
16.1
21.4

M
0.0
5.3
0.0
3.0
2.3
0.0
2.3
17.2
16.9
0.0
0.0
0.0
2.3
6.8
0.0
0.0
2.3
2.6
0.0
0.0
0.0
4.8
0.0
4.3
1.8
6.1
5.2
0.0
2.6
0.0
85.8
57.6
71.0
0.0
0.0
0.0
3.0
0.0
7.1
21.2

SD
0.0
11.9
0.0
10.0
7.5
0.0
7.5
21.2
21.0
0.0
0.0
0.0
7.5
16.2
0.0
0.0
7.5
8.6
0.0
0.0
0.0
11.2
0.0
10.5
6.0
20.1
17.2
0.0
8.6
0.0
20.2
27.4
29.1
0.0
0.0
0.0
10.2
0.0
12.6
25.0
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Pre Supported
Post Supported
Pre Person-Focused
Post Person-Focused

5.0
6.4
81.7
77.0

15.8
16.0
20.0
24.8

2.3
0.0
87.6
78.8

7.5
0.0
18.5
25.0
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Table 13
Correlation Matrix for Select Pre-treatment Study Variables
Variable
1. 1. Child Sex
2. 2. Child Age
3. 3. CDI
4.
Sessions
5. 4. PDI
6.
Sessions
7. 5. Pre CO %
8. 6. Pre Parent
9.
LP
10. 7. Pre Parent
11. QU
12. 8. Pre Parent
13. CM
14. 9. Pre Parent
15. NTA
16. 10. Pre Child
17.
PT
18. 11. Pre Child
19.
QU
20. 12. Pre Child
21.
NTA
22. 13. Pre Play
23. 14. Pre
Symbolic
24.
Play
25. 15. Pre JERI
22
26. 16. Pre
Person27.
focused
28.
ES

1
--0.38

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

--

0.02 0.00

--

0.32 -0.45* 0.21

--

-0.04 -0.24 -0.05 0.20

--

-0.06 0.07 -0.27 0.08 -0.48*

--

0.04 -0.37 0.16 0.14 0.42 -0.25

--

0.52* -0.28 -0.27 0.19 -0.26 0.09 0.32

--

0.12 -0.21 0.44* -0.07 -0.23 -0.05 0.17 -0.01

--

0.23 -0.31 0.08 -0.00 0.03 -0.07 -0.18 -0.26 0.17

--

-0.05 -0.20 0.62** 0.11 0.29 -0.11 0.05 -0.55** 0.16 0.30

--

0.27 0.19 -0.03 0.04 0.07 -0.13 -0.04 0.08 -0.05 -0.15 -0.05

--

-0.16 0.09 0.08 -0.33 0.17 -0.12 0.19 -0.15 0.06 0.12 0.05 -0.71** -0.06 -0.27 0.25 0.14 -0.40 0.13 -0.24 0.02 0.46* 0.44* 0.20 -0.25 -0.13

--

-0.20 -0.31 -0.09 -0.08 0.13 0.01 0.20 -0.08 0.12 0.21 0.10 -0.82** 0.75** 0.20

0.18 -0.37 0.21 0.27 0.17 -0.08 0.51* 0.21 0.39 0.00

0.2

--

0.28 -0.19 -0.14 -0.09

--

Note. CDI = Child-Directed Interaction, PDI = Parent-Directed Interaction, CO = Compliance
LP = Labeled Praise, QU = Question, CM = Command, NTA = Negative Talk, PT = Play Talk,
JERI = Joint Engagement Rating Inventory, ES = engagement state
* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).
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Table 14
Correlation Matrix for Pre-Post Difference Scores of Select Study Variables
Variable
1
1. Child Sex -2. Child
-0.38
Age
3. CDI
0.02
Sessions
4. PDI
0.32
Sessions
5. LP Diff -0.01
6. Parent
0.02
QU Diff
7. Parent
-0.38
CM Diff
8. Parent
-0.16
NTA Diff
9. Child PT
-0.33
Diff
10. Child
-0.18
NTA Diff
11. Child QU
0.31
Diff
12. Child CM
-0.02
Diff
13. Play Diff 0.30
14. Symbolic
-0.07
Play Diff
15. JERI 22
0.32
Diff
16. Personfocused 0.07
ES Diff

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

-0.00

--

-0.45* 0.21

--

-0.30 -0.03 -0.10

--

0.36 -0.18 -0.17 -0.31

--

-0.01 0.22 -0.22 0.21 0.13

--

0.23 -0.45* 0.03 -0.07 0.20 0.04

--

0.37 -0.02 -0.04 0.07 -0.38 -0.10 0.27

--

-0.29 -0.10 -0.05 -0.01 -0.15 0.09 -0.07 -0.17

--

0.23 -0.53* -0.15 0.02 0.29 -0.29 0.17 0.21 -0.34

--

-0.01 0.28 0.42* 0.06 0.22 0.39 0.30 -0.22 -0.06 -0.34

--

0.05 0.00 0.35 -0.30 0.012 -0.12 -0.01 0.13 -0.64 0.25 -0.03
**

--

0.25 -0.17 -0.26 0.08 -0.38 0.13 0.36 0.60** -0.21 0.08 -0.25 0.21

--

0.10 0.20 0.05 -0.18 0.09 -0.05 0.01 0.04 -0.78** 0.18 0.19 0.62** 0.09

--

0.16 -0.02 -0.14 0.02 0.44* 0.23 0.41 -0.31 -0.07 0.10 0.43* -0.34 -0.21 0.03

--

Note. CDI = Child-Directed Interaction, PDI = Parent-Directed Interaction, Diff = difference,
ECBI = Eyberg Child Behavior Inventory, LP = Labeled Praise, QU = Question, CM = Command,
NTA = Negative Talk, JERI = Joint Engagement Rating Inventory, ES = Engagement State
* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).

